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Executive Summary 

This report summarizes the results of 1998 wildlife surveys performed at Rocky Flats 
Environmental Technology Site (Site). These surveys were performed as part of a long- 
term natural resource management program, the Natural Resource Compliance and 
Protection Program (NRCPP), at the Site. This was the program’s second year under the 
Integrated Monitoring Plan (IMP) (K-H 1997d). Wildlife monitoring under the IMP uses 
previously established baseline data as the standard against which subsequent results are 
measured. Therefore, results from 1998 wildlife monitoring were compared to previous 
years to assess wildlife trends at the Site. 

Assessment of wildlife population trends at the Site provides the Department of Energy, 
Rocky Flats Field Office (DOE, RFFO) and the Site contractors with a basis for making 
management and compliance decisions regarding wildlife and wildlife habitat at the Site. 
The NRCPP monitoring under the IMP also supports DOE in its role as Natural Resource 
Trustee and provides data that are essential to DOE’S goal of preserving the unique 
ecological values of the Site, in keeping with the Rocky Flats Vision, as stated in the 
Rocky Flats Cleanup Agreement (DOE et al. 1996), and with the Natural Resource 
Management Policy developed by DOE (1998). 

Because wildlife populations are dynamic, and vary with natural pressures and human 
influences, long-term monitoring is an essential assessment tool for delineating the 
effects of different influences. Ecological monitoring will become increasingly important 
as remediation activities at the Site progress. This monitoring will also establish trends 
or changes as they relate to natural resource damage during Site operations, and will aid 
DOE in responding to potential Natural Resource Damage (NRD) litigation. 

The 1998 sampling results indicate that the Site continues to provide a unique refuge for 
a diverse wildlife community along the increasingly disturbed and fragmented habitat of 
Colorado’s central Front Range. The large, undisturbed tract of natural habitats at the 
Site provides a variety of ecological niches for common and uncommon species alike. 
The continued presence of these species is a significant indicator that the ecological 
health of the Site has not been adversely affected by Site activities. 

At the end of the 1998 field season, 25 1 terrestrial vertebrate species had been verified as 
using the Site’s ecosystems. This is an impressive diversity when compared to the 322 
terrestrial vertebrate species found at Rocky Mountain National Park, an area 98 percent 
larger than the Site. The Site’s diversity includes 191 species of birds, 19 of which are 
raptors; 3 big game species; 11 species of carnivores; 3 lagomorphs (rabbits and hares); 6 
large rodents; 22 small mammal species, including the Preble’s meadow jumping mouse; 
9 reptiles; and 7 amphibians recorded since 199 1.  This high species diversity and 
continued use of the Site by numerous special-concern species verifies that habitat quality 
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for these. species has remained acceptable and that ecosystem functions are being 
maintained. 
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1. Introduction 

1 .I Background 

Rocky Flats Environmental Technology Site (the Site) is a U.S. Department of Energy 
(DOE) nuclear industrial facility that has been part of the nationwide nuclear weapons 
complex since 195 1. The Site is located in rural Jefferson County, Colorado, 
approximately 16 miles northwest of Denver, and 5 miles southeast of Boulder. The Site 
covers approximately 6,262 acres, of which approximately 5,900 acres forms an 
undeveloped Buffer Zone (BZ) around the central industrialized portion. The original 
195 1 land purchase included approximately 2,520 acres of rangeland, which was 
expanded by an additional 4,030 acres from private ranches in 1974 (some 290 acres 
were later allocated to the National Renewable Energy Laboratory). The Site adjoins 
undeveloped rangelands that are encroached by housing developments on the northeast 
and southeast. To the north, east, west, and northwest, public open-space lands border 
the Site. Figure 1-1 presents the‘general location of the Site. 

The original mission of this DOE facility was the manufacture of nuclear weapons 
components. With the end of the Cold War and cessation of nuclear weapons production 
at the facility, the Site is currently undergoing cleanup and closure. During the next eight 
years, buildings will continue to be demolished, and disturbed areas will be planted back 
to native prairie. One of the current DOE goals is to preserve the Site’s unique ecological 
resources. Certain natural resource protection goals are identified in the Natural 
Resource Management Policy issued by DOE in 1998 (DOE 1998). Ecological 
monitoring is necessary to ensure regulatory compliance, to attain DOE’S natural 
resource protection goals, and to preserve and protect these unique ecological resources 
to the maximum extent possible during cleanup and closure. The Natural Resource 
Compliance and Protection Program (NRCPP) provides for such ecological monitoring. 

1.2 The Natural Resource Compliance and Protection Program 

The NRCPP monitors the status of plant communities, wildlife, and habitats to ensure 
that operations at the Site remain in compliance with state and federal wildlife protection 
statutes and regulations, and with DOE orders. Other goals of the program are to collect 
sufficient data to provide a scientific basis for National Environmental Policy Act 
(NEPA) documentation and to support cleanup and closure of the Site. 

The regulatory drivers for NRCPP wildlife and habitat work include: 

* The Endangered Species Act (ESA) (USC 1973b) 

The Fish and Wildlife Coordination Act (FWCA) (USC 1958) 
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The Migratory Bird Treaty Act (MBTA) (USC 1973a) 

The Bald and Golden Eagle Protection Act (BEPA) (USC 1978) 

The National Environmental Policy Act (USC 1970) 

The Clean Water Act (CWA) (USC 1977) 

The Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) (USC 1980) 

The Federal Noxious Weed Act (FNWA) (USC 1975) 

CFR Part 1022, Compliance with Floodplaifletlands Environmental 
Review Requirements (CFR 1979) 

CFR Part 2307404(b)( l),  Guidelines for Specification of Disposal 
Sites for Dredged or Fill Material (CFR 1980) 

The Colorado Nongame, Threatened and Endangered Species 
Conservation Act (NTECA) (CO 199 1) 

Executive Order 11990, Protection of Wetlands (EO 1977a) 

Executive Order 1 1988, Floodplain Management (EO 1977b) 

DOE Order 4300.1 B, Real Property Management (DOE 1989a) 

DOE Order 6430.1 A, General Requirements, Construction Facilities 
and Temporary Controls (DOE 1989b) 

DOE Order 5400.1, General Environmental Protection Program (DOE 
1988). 

Since the Natural Resource Compliance and Protection Program (NRCPP) was 
established in 1992, Site ecologists have conducted routine surveys to monitor the health 
and populations of high-visibility and sensitive wildlife groups such as migratory birds, 
game species, indicator organisms (e.g., raptors and amphibians are groups that are more 
sensitive to contaminants and stress), and species that are afforded special protection by 
federal and state statutes. The methods used are set forth in the Site's standard operating 
procedures, EMD Operating Procedures Manual Volume V (DOE 1994a). Continuation 
of this program as a long-term monitoring program has provided a continuous record of 
these selected species that can be compared among years. These long-term surveys were 
the basis of Chapter 5, Ecological Monitoring, of the Rocky Flats Environmental 
Technology Site Integrated Monitoring Plan (IMP) (K-H 1998a). Each year the IMP is 
reviewed, and special sampling and monitoring may be added to address specific 
questions or additional data needs. ' This ongoing monitoring program is an important 
environmental management tool for D.OE, Rocky Flats Field Office (RFFO) and its 
contractors. Data from these surveys, which are archived in the Site ecological database, 
have been used in the preparation of compliance documents, environmental evaluations, 
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remediation plans, environmental assessments, environmental impact statements, 
categorical exclusions, and project planning documents. These data are also used to 
make ecological resource management decisions to ensure the preservation of these 
resources at the Site. 

Routine monitoring provides data on habitat affinities of sensitive species, which can 
then be used to predict the presence or absence of such species within planned work 
areas, avoiding the expense of additional special surveys. Availability of such 
information allows timely assessment of proposed actions for potential ecosystem 
impacts, thus reducing project delays. These data are therefore a valuable planning tool 
that can help avoid conflicts between project scheduling and protective regulations. 
Monitoring also provides data for management decisions under the Ecological Resource 
Management Plan (IS-H 1997a). Continued monitoring of wildlife populations at the Site 
will also provide valuable background data for addressing CERCLA-related Natural 
Resource Damage Assessment (NRDA) concerns in the future. 

The NRCPP ecological monitoring program also supports documentation and protection 
of threatened and endangered species to comply with the ESA and NTECA, and 
addresses migratory bird protection concerns under the MBTA at the Site. The NRCPP 
project-specific surveys are performed in work areas before such activities as 
construction, mowing, assessment, remediation, and other projects start, and are 
instrumental in keeping Site activities in compliance with the acts and regulations listed 
above. Site-specific monitoring also provides data continuity with routine monitoring 
results. 

A long-term ecological monitoring program such as the NRCPP ecological monitoring 
program plays an essential role in identifying fluctuations in wildlife populations, wildlife 
habitat use, and changes in the species that use the Site as year-round or seasonal habitat. 
Wildlife population densities vary because of natural pressures, and only long-term 
monitoring can identify “real” changes that are the consequence of either natural 
fluctuations or human influences. This information is essential for effective ecological 
resource management at the Site. The NRCPP also has the flexibility to add special 
surveys as needed for specific projects. Existing data in the database can then be 
combined with results from special surveys and analyzed to answer specific questions on 
ecological concerns. Availability of accurate, up-to-date ecological data is essential for 
planning long-term cleanup strategies. Additionally, advance knowledge of ecological 
concerns can help to avoid or minimize natural resource injury, thereby reducing liability 
for natural resource damages and establishing further credibility with regulators and the 
private sector. 

Protection procedures and plans (DOE 1994b,c, 1997) developed and implemented by the 
NRCPP aid ecologists in assessing potential impacts to threatened, endangered, and 
special-concern species, as well as migratory birds and wetlands, all of which enjoy 
special protected status. Surveys performed in compliance with these procedures ensure 
that wildlife and wetlands are protected, and that state and federal wildlife and habitat 
protection statutes are not violated during Site activities. 
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The purpose of this ongoing, long-term program is to monitor, at a landscape level, the 
population trends and general health of the Rocky Flats ecosystem. The landscape-level 
monitoring approach-that of monitoring the entire Site as a single ecosystem unit- 
provides the appropriate level of information required for effective natural resource 
management at the Site. This landscape approach allows analysis of large habitat areas 
and site-wide trends, so that the effects of general Site operations can be assessed and 
management actions can be identified. Because most groups monitored include highly 
mobile species, this large-scale monitoring approach is necessary to provide more 
complete information on population and use trends. Smaller-scale monitoring would 
create data gaps when target species moved from sampling'areas. Many species, or 
groups of species, use the entire Site or cross from one major drainage basin to another 
during various seasons, indicating that contiguous habitat units are of greater importance 
than drainage divides or artificial administrative divisions on the Site. Establishing 
artificial boundaries for monitoring, therefore, would limit data utility. 

This report summarizes the results from wildlife surveys performed during 1998. Many 
survey techniques were used to determine populations and habitat use of wildlife species 
at the Site. The methods are outlined in the following section, and summaries of survey 
results for each major wildlife group monitored are presented in subsequent sections. 
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2. Methods 

Site ecologists use several methods to monitor the presence of wildlife, habitat use, 
seasonal residence, species densities, breeding areas, and other pertinent wildlife 
parameters. Significant species observations are recorded by grid location (Figure 2- l), 
whether observed during the sitewide significant species survey, multi-species census 
surveys, or migratory bird surveys. Multi-species census surveys, performed on 
established transects, record all wildlife observed. Monthly sitewide surveys along 
established roads over the entire Site record all significant species. Project-specific 
work-area surveys record the presence or absence of any special-concern species and 
confirm the presence and/or locations of wetlands within project areas. Migratory bird 
surveys record bird species along established transects. A limited fish sampling effort 
and an amphbian call-count survey were added into the program in 1998. In addition to 
these formal surveys, fortuitous sightings of any significant species are recorded (these 
may occur during the above surveys). 

2.1 Data Collection 

2.1 .I Significant Species Data Collection 

Significant species are species of special interest because of their status as high-visibility 
species, indicator organisms, sensitive species, federal and state protected species, or 
game species. Significant species groups include waterfowl, big game mammals, game 
birds, carnivores, raptors (birds of prey), small game mammals, furbearers, and selected 
other species. When observations of significant species are made, location data are 
recorded by grid-cell code (Figure 2- 1). The alphanumeric grid-cell locator code (e.g., 
12H) provides a location to within 1,000 ft of the observation. A list,of species currently 
designated as significant is presented in Appendix A. 

2.1.1.1 Multi-Species Census Surveys 

Multi-species census surveys are performed monthly on 16 established survey routes, 
allowing long-term data collection on survey transects included in the NRCPP ecological 
databases. Monthly performance of these surveys allows collection of data to 
characterize habitat and area use and estimate the relative abundance of significant 
species year-round. Transect routes vary in length (generally at least a mile) in all major 
habitat types at the Site. The major habitats recognized at the Site include wetlands, 
riparian (streamside) woodland, riparian shrubland, tall upland shrubland, mesic mixed 
grassland, xeric mixed grassland, and reclaimed grassland. Table 2- 1 presents a list of 
transects and habitat descriptions for the multi-species surveys. See Figure 2-2 for 
transect locations. 
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Multi-species census surveys are performed in accordance with procedures described in 
the EMD Operating Procedures Manual Volume V (DOE 1994a). Surveys are performed 
by a qualified ecologist who walks established transects in specific habitats and records 
data for all animal species observed during the survey. Multi-species census surveys are 
designed to collect data on species richness, species abundance, area use, and habitat use. 
Data recorded include species, number of individuals, habitat, activities, age and sex 
classifications, and other pertinent information. Additionally, the habitat use per minute 
of observation time is recorded. These data provide inforriation on what habitats were 
used by which species, how often, and for what purposes. 

2.1 .I .2 Sitewide Significant Species Surveys 

Sitewide significant species surveys are conducted monthly along all main roads in the 
BZ. Preference is given to fair weather to optimize observation ability and driving 
conditions. During these surveys, all visible individuals of significant species observed 
during a short time span (Le., 3 to 4 hours) over the entire property are recorded. These 
surveys are performed diurnally (during the day) and nocturnally (during the night). 

In 1998, diurnal sitewide surveys were performed monthly, except in September, when 
the monthly survey was nocturnal (dusk to midnight). The nocturnal survey method 
provides coverage over the entire BZ in areas that can be seen with the beams of hand- 
held spotlights. The primary purpose of the nocturnal survey is to document the presence 
of nocturnal species that are rarely observed during daylight hours. 

2.1 .I .3 Fish Sampling 

In 1998, fish sampling was performed systematically from the east boundary of the Site 
westward along each major drainage. Sample locations for the 1998 sampling season 
were selected on the basis of water availability sufficient to support fish. Ten locations 
per stream (40 locations across the Site) were sampled using minnow traps during this 
effort. The number of samples and the sampling locations depended entirely on stream 
and pool conditions at the time of sampling. Ponds were not sampled. 

Traps remained at each location for a minimum of two days and were checked by 
afternoon of each day. Any aquatic or semi-aquatic vertebrates captured in the traps were 
identified and enumerated before being released. 

2.1.1.4 Amphibian Monitoring 

As a taxonomic group, the frogs and toads at the Site are only occasionally recorded 
during normal wildlife monitoring. Most observations have been fortuitous. Although 
this approach has provided an annual presence/absence record for these species at the 
Site, the lack of a repeatable monitoring methodology has prevented effectively tracking 
population abundance or the distribution of these species on Site. Such information could 
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provide additional insight and act as an additional tool for detecting changes in the health 
of the Site aquatic ecosystems, which currently receive limited ecological monitoring. 
Because their semi-aquatic nature makes them particularly sensitive to aquatic impacts, a 
regular monitoring effort for these species could provide additional information for 
monitoring ecosystem health and stress, and in detecting contaminants (Blaustein 1995). 

In recent years, methodologies have been developed and instituted in eastern North 
America by Mossman et al. (1 998), the Wisconsin Department of Natural Resources 
(Mossman and Hine 1984, 1985) and the National Biological Survey ( N B S  1997) that use 
monitoring vocalization intensities as a method of determining population trends for frog 
and toad species. A small-scale sampling program was conducted during 1998 to 
evaluate the effectiveness of monitoring vocalizations by frogs and toads. 

A set of 17 locations (Figure 2-3) were selected for sampling on Site. Because the calling 
periods for different species vary throughout the spring and summer, three separate 
sampling events were conducted to attempt to record the various species that might be 
calling on Site. The timing of each sampling event was determined by date and water 
temperature to match calling and breeding periods of different species. Surveys began at 
dusk, usually about 8:30 p.m., and finished about midnight. Specific methodology can be 
found in the 1998 Field Sampling Plans for Ecological Monitoring (K-H 1998b). 

2.1.1.5 Project-Specific Special-Concern Species and Wetland Surveys 

Special-concern species are a particular class of wildlife and plants that are of special 
interest at the Site because of their protected status or rarity. These species have been 
designated on the basis of their rare or imperiled status, as identified by the U.S. Fish and 
Wildlife Service (USFWS), the Colorado Division of Wildlife (CDOW), the Colorado, 
Natural Heritage Program (CNHP), and other interested groups. Species placed in this 
category by the NRCPP are federally listed threatened and endangered species; species 
proposed by the USFWS for listing; species formerly listed by the USFWS as candidate 
species’; Colorado threatened, endangered, or Species of Special Concern; species from 
the CNHP lists of rare and imperiled species; and species that are “watch-listed” by other 
regulatory or natural resource conservation groups. Special-concern species tracked by 
the NRCPP are listed in Appendix A. The NRCPP monitors the presence, locations, and 
numbers of these species within project areas to better ensure the Site’s compliance with 
the applicable acts and regulations, and to provide appropriate protection for these 
species. If species of specific regulatory concern are found to be present in a project area, 
specific protection or avoidance plans are developed. When federally listed species will 
be affected, these surveys provide the basis for informal or formal consultation under the 
Endangered Species Act. 

Project-specific surveys for special-concern species are performed in accordance with the 
ecology procedures 1 -D06-EPR-END.03-threatened and endangered species protection 
(DOE 1994b), 1 -G98-EPR-END.04-migratory bird protection (DOE 1 9 9 4 ~ ) ~  and 1- 
S73-ECOL-001-wetland protection (DOE 1997): Locations for project-specific surveys 
are determined by the work plans for construction, assessment, and remediation projects. 
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2.1 .I .6 Fortuitous Observations 

Fortuitous observations are chance observations of significant species during 
performance of other surveys not designed to target these species, or observations made 
during other activities. Such observations provide important information on species 
presence, and clues about habitat use, and location affinity, particularly for the rarer 
species at the Site. 

2.1.2 Migratory Bird Surveys 

Migratory bird species richness and population density data are collected along 20 
permanent survey routes (transects) established in all major habitats at the Site. Surveys 
of these transects are performed by a qualified ecologist who walks the established routes 
and records data for bird species encountered along the survey belt. Table 2-2 lists 
survey routes and general habitat types for each transect. Figure 2-4 shows the locations 
of these routes. Migratory bird surveys collect habitat use and population data for all bird 
species in different habitats within the BZ. Breeding bird surveys collect the same data 
as monthly surveys, but are conducted at closely spaced time intervals (weekly) during 
early summer to provide greater detail on the breeding season. Monthly surveys are 
performed during the remainder of the year. Migratory bird surveys are performed in 
accordance with the EMD Operating Procedures Manual (DOE 1994a). 

2.1.3 Protected Species Surveys (Preble’s Meadow Jumping Mouse) 

2.1.3.1 Trapping Methods 

Trapping of Preble’s meadow jumping mice and other small mammals follow the 
procedures outlined for small mammals in the EMD Operating Procedures Manual 
Volume V (DOE 1994a) and conform to the U.S. Fish and Wildlife Service Interim 
Survey Guidelines for Preble ’s Meadow Jumping Mouse (USFWS 1997). Different goals 
were addressed in different parts of the 1998 trapping program, so trap setup varied by 
location. See Appendix B for a detailed description of methodologies used during this 
trapping program. 

Small mammal field efforts in 1998 concentrated on studying Preble’s meadow jumping 
mouse (Zapus hudsonius preblei) populations in Walnut Creek and Rock Creek. Early 
and late trapping sessions were conducted in both creeks; however, the efforts in each 
creek addressed different goals. In Walnut Creek, the effort concentrated on confirming 
the presence of the Pond B-4 population. 

The 1998 Rock Creek trapping was performed both in known occurrence areas and in 
new locations within the drainage. The Rock Creek field effort included two major 
components: 1) a mark-and-recapture study to estimate the population, and 2) a radio 
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telemetry tracking effort to monitor movements of individual mice within the drainage. 
These information needs were identified by Site ecologists as important to Site planning 
and conservation goals for the mouse, as well as providing an important contribution to 
the efforts of the statewide scientific team that is evaluating the Preble’s mouse. Rock 
Creek was selected for the 1998 effort in keeping with the cyclical schedule called for by 
the Site’s Integrated Monitoring Plan (IMP; K-H 1998a). 

Data for each small mammal captured included species, age, sex, and breeding condition. 
Each Preble’s mouse was measured for key identifying characteristics and examined for 
identification marks ,to determine whether it had been captured previously or was a new 
individual. Each individual Preble’s mouse captured was marked with a Passive 
Integrated Transponder (PIT) tag. During subsequent recapture efforts, all Preble’s mice 
were scanned with the PIT tag reader. 

2.1.3.2 Radio Telemetry Methods 

The field work for radio telemetry included conducting field trials of equipment, 
establishing telemetry monitoring stations, trapping mice and affixing collars, and finally, 
radio tracking individuals in the field. A detailed description of telemetry methods is 
provided in Appendix B. 

First-session (spring 1998) telemetry tracking was conducted mainly at night, and 
second-session tracking was conducted during the daytime. Animals were located as 
often as possible, with a preliminary minimum of twice per night (or day). Field 
personnel avoided approaching or pursuing the collared animal, because observation of 
normal movements was essential. Readings on individual collar frequencies were taken 
from at least three monitoring stations, and a compass bearing for each reading was 
recorded. Bearings were mapped using an ArcView program developed by Ternary 
Spatial Research of Denver. The intersection of valid bearing lines approximated the 
transmitter’s location. The Universal Transverse Mercator (UTM) coordinates of the 
estimated points were calculated by the program, and entered into a telemetry database. 

2.1.3.3 Habitat Characterization 

Habitat was characterized at the trap station (microsite) level. Within Rock Creek sites, 
microsite habitat was characterized only where Preble’s mice had not been captured 
previous to 1998 or where nesting was documented. Because the Walnut Creek effort 
was intended to establish presence/absence, no habitat characterization was conducted 
there. 

Where a Preble’s mouse was captured in a new area, the habitat was characterized on the 
basis of 10 trap stations (including Preble’s mouse capture points) for each transect. 
Nesting sites were characterized using the same data collection methods for a single 
point. Detailed methodology is described in Appendix B. 
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2.2 Data Analyses 

As standard practice, data entry into the Ecological Database is verified and validated to 
ensure accuracy before data analysis is performed. Corrections are made to entered data 
as required, and all summary tables used for data analysis are based on the quality- 
assured data (K-H 1997b). 

2.2.1 Multi-Species Census Data Analyses 

The Ecological Database was queried to determine the habitat use preferences of each 
species of interest and the relative abundance of those species. Summary tables for 
species and/or species groups were then prepared, and the percentages of observations in 
each habitat were compared to determine habitats of major importance to individual 
species or species groups, and to determine the relative abundance of those species. 

Relative abundance, expressed as observations per minute (o/m), is a means of comparing 
the abundance of a particular species to itself over time, or comparing relative abundance 
of one species to another. These comparisons can be made within a single habitat, or a 
single season, over the entire Site by season or by year. By comparing relative 
abundance, one can determine how common (or relatively abundant) a species is in 
specific habitats by season or by year, and how common each recorded species is site 
wide. A comparison of relative abundance over time can provide specific information on 
long-term population trends. Whle relative abundance cannot provide absolute 
population numbers, the relative abundance of species provides information on trends. 
For example, when results for a given species are compared year to year (e.g., mule deer 
relative abundance of 0.201 o/m in Year A compared to 0.1 19 o/m in Year By showing a 
decline in relative abundance) a trend in relative abundance will indicate a trend in the 
population of that species. Further, if mule deer are recorded at a rate of 0.1 19 o/m, and 
turkey vultures are recorded at a rate of 0.0002 o/m, the data show that mule deer are 
more abundant than turkey vultures. A comparison of observations per minute of a 
species in a given habitat to observations per minute of that species in another habitat can 
provide information on the habitat affinities of that species. Each type of information is 
valuable in determining management strategies for either individual species, or for 
different habitats, depending on the management need. 

2.2.2 Significant Species Area Use from Sitewide Surveys Data Analyses 

Area use summaries were derived by querying the sitewide significant species survey 
data in the Ecological Database for grid points from observations of each species. Figure 
2-1 shows the grid used to record location data. Summary tables were then prepared to 
facilitate data analyses for each major species group. 
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2.2.3 Fish Sampling Data Analyses 

Analyses for these semi-quantitative sampling methods were limited to enumeration of 
species identified for each stream (i.e., species richness). 

2.2.4 Amphibian Monitoring Data Analyses 

Data from the three sampling events were summarized for species richness, frequency, 
and vocalization indices for each species. In addition, a map was prepared showing 
where the species were documented on Site in 1998. 

2.2.5 Bird Community and Species Density Analyses 

Quality-assured data sets from 199 1 and 1993-1 998 were analyzed using four 
community measures: species richness, species diversity, population density, and 
community similarity. A modified Simpson’s Index was used as a measure of diversity 
(Hair 1980). Bird density was calculated as number of individuals per square kilometer 
for each species. This calculation used the total transect length by 50 m on each side of 
the transect (1 00 m wide). Comparisons of bird community similarity were based on the 
Jaccard coefficient of similarity (Digby and Kempton 1987). 

Calculations were done by habitat, as well as for sitewide observations, for the entire year 
and for specific seasons. The data sets were standardized to eliminate observations 
beyond 50 m on either side of the transect line. Observations beyond 50 m are 
considered less reliable in terms of the number of individuals observed and may not be 
representative of bird communities in linear habitats (e.g., riparian woodlands). 
Additionally, the data sets were modified to eliminate random “flyover” observations. 
Flyovers are observations of birds in flight above the transect (Table 2-3). 

2.2.6 Preble’s Meadow Jumping Mouse Data Analyses 

Data analyses for the 1998 Preble’s mouse monitoring results were divided into four 
major categories: presence/absence at trapping locations, population estimation, 
movement patterns based on radio telemetry, and habitat characterization. 

Presence/absence was a simple yes or no determination of the mouse’s presence at each 
trapping grid. Because there were insufficient numbers of Preble’s mice captured and 
recaptured in Rock Creek during the 1998 monitoring effort, and because mice moved 
more widely than anticipated, population estimates using mark-recapture methods were 
not used. Instead of using 1998 data from Rock Creek, density estimates from past years’ 
trapping (19941996) were used, along with habitat information, to estimate Rock Creek 
populations. 
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Movement pattern analyses were based on radio telemetry and included travel distances 
and apparent area usage patterns. Calculations were made for daily (i.e., over a 24-hour 
observation period) and monthly maximum and average movements of individuals, as 
well as maximum perpendicular distance from the stream observed for each collared 
individual. Because data were in the form of triangulated points, and not real-time 
tracked movement, travel routes were estimated. Home range estimates using the 
Jennrich-Turner bivariate normal home range estimator were also calculated using a 
90 percent probability ellipse (Jennrich & Turner 1969). 

The habitat endpoints were used to characterize Preble’s mouse habitat in new capture 
areas. New capture sites were compared to the current Site habitat model parameters. 
Additionally, comparisons of the habitat endpoints were made between years, where 
appropriate. 
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Table 2-1. Multispecies census survey transects 

Transect 
Number Dominant Habltats Along Transect 

RAOl6 
RA02A 
RAOPB 
RA03B 
RA04B 
RGOlA Reclaimed Grassland (324) 
RG02A Riparian Woodland (110), 
RGO2B 
RG036 
R S O l 6  
RSO2B 
RS036 
RWOlA 
RWOlB 
RWOPB 
RW038 

Wet Meadow (OlO), Short Marsh (020), Tall Marsh (ON), lmpoundmenl(O54), Stream Pool (043) 
Wet Meadow (OlO), Short Marsh (020). Tall Marsh (030) 
Tall Marsh (030). Impoundment (054), Mudflats (093), Riparian Woodland (1 lo), Mesic Grassland (322) 
Wet Meadow (OlO), Short Marsh (020). Tall Marsh (030) 
Wet Meadow (OlO), Short Marsh (020), Tall Marsh (030), Impoundment (OS), Reclaimed Grassland(324) 

Xeric Grassland (323), Mesic Grassland (322) 
Xeric Grassland (323), Mesic Grassland (322) 
Tall Upland Shrubland (230), Meslc Grassland (322) 
Short Marsh (020), Tall Upland Shrubland (230), Mesic Grassland (322) 
Amorpha Riparian Shrubland (21 l), Riparian Woodland (1 10) 
Riparian Woodland (110), Salix Riparian Shrubland (212) 
Riparian Woodland (1 lo), Salix Riparian Shrubland (212), Wet Meadow (010) 
Riparian Woodland (1 lo), Salix Riparian Shrubland (212). Wet Meadow (OlO), Short Marsh (020) 
Riparian Woodland (1 lo), Salix Rlparian Shrubland (212), Amocpha Rlparian Shrubland (21 1) 

..... 0 

c 
1 

.. . 
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Table 2-2. Bird survey transects 

Transect Transect 
Number Length Dominant Habitats Along Transect 
BAOl A 1000 m Tall Marsh (030) 
BAOl B 1000 m 
BAOl R 1000 m 
BD02B 1000 m Reclaimed Grassland (324) 
BD03B 1000 m Reclaimed Grassland (324) 
BGOl B 1000 m Xeric Grassland (323) 
BGOl R 1000 m Mesic Grassland (322) 
BG02A 1000 m Mesic Grassland (322), Reclaimed Grassland (324) 
BG02B 1000 m Xeric Grassland (323), Mesic Grassland (322) 
BR02A 500 m Reclaimed Grassland (324) 
BSOl B Tall Upland Shrubland (230), Mesic Grassland (322) 
BSO2B Short Marsh (020), Tall Upland Shrubland (230), Mesic Grassland (322) 
BS03B Amorpha Riparian Shrubland (21 l), Riparian Woodland (110) 
BWOlA 1000 m Riparian Woodland (110), Salix Riparian Shrubland (212) 
BWO1 R Riparian Woodland (1 lo), Salix Riparian Shrubland (21 2) 
6x01 A 100 m Recovering Xeric Grassland (323) 
BXOl R 500 m Xeric Grassland (323) 
BX02R 500 m Xeric Grassland (323) 
BXOl B 1000 m Xeric Grassland (323) 
BWO1 B 

Wet Meadow (OlO), Short Marsh (020), Tall Marsh (030), Stream Pool (043) 
Wet Meadow (OlO), Short Marsh (020), Tall Marsh (030). Stream Pool (043) 

1000 m 
1000 m 
1000 m 

1000 m 

1000 m Riparian Woodland (1 10). Salix Riparian Shrubland (21 2) 
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Table 2-3. Species for which flyover observations were included in analyses 

American Kestrel 
Bald Eagle Haiiaeetus ieucocephalus 
Cooper's Hawk Accipiter cooperii 
Ferruginous Hawk Buteo regalis 
Golden Eagle Aquila. chlysaetos 
Merlin Falco columbarius 
Northern Goshawk Accipiter gentilis 
Northern Harrier Circus cyaneus 
Osprey Pandion haliaetus 
Peregrine Falcon ' . Falco peregrinus 
Prairie Falcon Falco mexicanus 
Red-tailed Hawk Buteo jamaicensis 
Rough-legged Hawk Buteo Iagopus 
Sharp-shinned Hawk Accbiter striatus 
Swainson's Hawk Buteo swainsoni 

,.s??a&ll;~a*t??: 
.i.-*m.&Y...., r_L- 

Barn Swallow Hirundo rustica 

ci 
Black swift Cypseloides niger 
Cliff Swallow Hirundo pynhonota 
Northern Rough-winged Swallow Steigidopteryx serrNennis 
Tree Swallow Tachycineta bicolor 
Violet-green Swallow Tachycineta thalassina 

- \  



Section 3 

Results and Discussion 



3. Results and Discussion 

The following sections present summaries of wildlife monitoring performed under the 
NRCPP during 1998. Comparisons with previous years are made in the discussions for 
each species group. Many of the data are summarized by season. For the purpose of this 
document, seasons are defined as spring (March through May), summer (June through 
August), fall (September through November), and winter (December through February). 

3.1 Significant Species 

Significant species monitored during 1998 included big game mammals, large rodents 
and lagomorphs, carnivores, waterfowl, raptors, fish, herptiles (reptiles and amphibians), 
and special-concern species. A list of the species included in these groups is provided in 
Appendix A. The data entry codes for significant species are also described in Appendix 
A. Discussions in the following sections concentrate on the various significant species 
groups. 

A special effort was also made to monitor the Preble’s meadow jumping mouse 
population in Rock Creek. Preble’s mice were federally listed as a threatened species in 
May 1998. Radio telemetry was used to monitor Preble’s mouse movement in an attempt 
to better understand how they use their habitat, and to gain additional information on 
home range. The results of this sampling effort are summarized below in Section 3.1.8.5, 
and are presented in total in Appendix B. 

It should be noted that two types of surveys (as discussed in Section 2) were used in 
collecting data on the significant wildlife groups discussed below. Sitewide significant 
species surveys recorded primarily area use, but they also recorded instantaneous habitat ’ 

use for all significant species observed in a short time span over the entire Site. Multi- 
species census surveys provided data on habitat use per unit time of observation along 
permanently established walking transect lines. Results from both methods are discussed 
below. 

3.1.1 Big Game Mammals 

The most common big game species at the Site is the mule deer (Odocoileus hemionus). 
The current population at the Site is estimated at 120 individuals. This estimate is based 
on a winter deer count, extrapolated to take into account the well-known fact that 
ungulate herds are routinely underestimated (Wallmo 198 1). Site knowledge allows the 
ecologists to extrapolate observed numbers to a population estimate based on assumed 
underestimation from some areas of the Site. Elk (Cewus elephas) were recorded twice 
during multi-species surveys, and once fortuitously on the Site in 1998. Habitat use 
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varied from tall marsh to tall upland shrubland. Relative abundance of mule deer by 
habitat is discussed in Section 3.1.2.2. 

White-tailed deer (Odocoileus virginianus) continue to populate the Site in small 
numbers. White-tailed deer does have been observed more often with herds of mule deer 
than in the past. During the baseline characterization (DOE 1992), no white-tailed deer 
were recorded, but observations have increased in recent years to several per year. At 
present, a group of six individuals is observed periodically in lower Woman Creek and 
Smart Ditch. From one to several individuals have been observed commingling with 
mule deer more commonly than in the past, and white-tailed deer were observed in the 
Rock Creek drainage several times in 1998. The species may be expanding its range 
onsite. Most previous observations had been in the lower Woman Creek area. The two 
deer species do hybridize, and several hybrids have been observed on the Site since 1991. 
This may become a future management concern for the Site, because such hybridization 
could affect the long-term viability of the Site’s mule deer herd. The population trend of 
white-tailed deer thus bears further observation. 

3.1 .I .I Sitewide Significant Species Surveys-Big Game 

Winter Deer Count Comparison-A sitewide survey was conducted on 
January 2 1, 1999 for the purpose of obtaining a year-end 1998 population census for big 
game. The year-end census is weather dependent, requiring snow-covered ground to 
provide the best visibility for the most accurate count. This census is typically conducted 
during the last week of December of the survey year, or as soon as appropriate snow 
cover is available in January. A snowfall on January 2 1 provided the required conditions 
for the year-end count 

The census survey recorded 106 mule deer and two white-tailed deer does. Because the 
success of winter surveys such as this are weather dependent, often not all deer present at 
the Site are visible to observers or identifiable by age and sex. Therefore, not all deer are 
counted or divided into agehex classes. The winter count has fluctuated since 1994, 
when the highest count of 164 deer was recorded. Figure 3-1 shows the winter mule deer 
population trend from 1994 to 1998. 

The age class breakdown continues to indicate a fawn survival rate of approximately one 
fawn for every two does (1 :2). The number of fawns recorded in the year-end census 
(25) was approximately 84 percent of the mean winter fawn count over the past five 
years. It should be noted that censuses of mule deer normally yield low counts of fawns 
(Wallmo 1981). Although opinions vary among mule deer population authorities, a fall- 
season fawn-to-adult ratio of 30:70 is considered to be optimum for maintaining the herd 
(Fitzgerald et al. 1994). The year-end census showed 24 percent of the population as 
young of the year, and some individuals likely went unrecorded. This number cannot be 
correlated directly to a fall count, because some winter kill occurs among deer herds 
during late fall and through the winter. A fall-season count in October 1998 recorded 
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only half the winter count, but in similar proportions (28 percent young, 26 percent 
bucks, 46 percent does). 

The number of bucks counted in the year-end census (22) was only about half that in 
December 1997 (42), but the ratio of does (59) to bucks remained the same (2.7: l), 
showing a good balance for a healthy herd. According to Wallmo (1 98 l), a sex ratio of 
approximately two adult does per one adult buck indicates a very healthy mule deer 
population. The variations in mule deer numbers recorded at the Site probably represent 
normal population fluctuations, but other wildlife professionals, especially Site visitors 
from the Colorado Division of Wildlife, generally are encouraged and impressed with 
numbers at the Site. Figure 3-2 shows the age- and sex-class breakdown of the mule deer 
population from 1994 to 1998. 

The number of deer observed during the year-end count (approximately 0.04 deer/ha, or 
11 deer/mi2) has declined somewhat since 1997 (13 deer/mi2). This apparent change may 
be due to unfavorable weather conditions for optimum visibility during the survey. A 
light snowfall reduced visibility and made some roads inaccessible, and the lack of snow 
cover made deer more difficult to see at distance. The relatively large mule deer 
population at the Site is due to good range condition and the protection afforded them by 
the prohibition of hunting within Site boundaries. The lack of constant disturbance in the 
BZ also provides protection from stress, and normally promotes a good fawn survival 
rate. 

Big Game Area Use Summary-In this section, monitoring data from 1998 
sitewide significant species surveys are summarized by season (spring, summer, fall, and 
winter). These surveys were performed once each month from all passable roads in the 
Buffer Zone, thus providing 12 “snapshot” area use records for the year. Area use data 
are an important tool used by Site ecologists in helping project planners time disruptive 
activities to avoid critical periods or essential habitat. Seasonal summaries of mule deer 
use at the Site reflect the species’ strong year-round preference for some locations and 
seasonal preferences for other locations. Figure 3-3 shows areas of critical importance to 
the Site mule deer herd. This map is based on data summaries of area use since 199 1. 
This map is intended to provide a better understanding of mule deer use patterns at the 
Site, and to illustrate how a single, mobile species uses the entire Site as habitat. The 
1998 area use data summary for mule deer is provided in Table 3- 1. 

The use patterns reflect two apparent area preference criteria. One preference is for 
specific seasonal habitat that meets certain survival requirements (e.g., protective cover 
for new fawns). A second important area preference is for secluded areas. Some areas 
preferred by the deer do not provide unique habitat but do offer isolation from 
disturbance. Figures 3-4 through 3-7 show area use for the four seasons in 1998. There 
were no remarkable changes in area use in 1998. 

Mule Deer Spring Area Use: During the spring of 1997, mule deer area use at the 
Site mirrored longer-term use patterns (Figure 3-4) discussed in previous reports (RMRS 
1996; K-H 1997c; K-H 1998c). Group sizes varied from 1 to 3 1 individuals, sometimes 
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reflecting weather conditions. Snow-free, south-facing hillsides (where green-up occurs 
earliest) were most preferred, as were locations providing the best refuge and thermal 
cover from residual winter storms that are common during March and April. Several 
areas in the xeric tallgrass prairie community were also used frequently when the weather 
was not severe. 

Mule Deer Summer Area Use: The summer mule deer area use patterns in 1998 
also mirrored those found in previous years (Figure 3-5). Area use during the summer 
was quite dispersed, with high use recorded in the upper Rock Creek shrublands and 
riparian woodland portions of Woman Creek, Walnut Creek, and Smart Ditch (from 
multi-species census surveys, 69 percent of the observations were in these two habitats). 
At the start of the summer season (June), fawning’occurs, and by the end of the season 
(August), the young of the year are gaining independence. Areas of heavy concentration 
are limited in extent, and reflect heavy use by does with fawns or by buck groups. 
Adequate cover to conceal young, and isolation and security, are requirements for 
fawning habitat (WGFD 1985). Does with dependent fawns show a strong preference for 
areas with tall upland shrubland and riparian woodland habitats such as are found in 
upper Rock Creek and along the bottomland areas of the Woman Creek and Smart Ditch 
drainages. Rock Creek’s tall upland shrubland habitat is ideal for fulfilling these 
requirements. Bucks are drawn to areas that provide seclusion and shade cover during 
this season. These areas include Rock Creek shrubland units, and areas in the Smart 
Ditch drainage basin. Mature bucks are seldom found in the company of does with 
young during this season (see Table 3-1 for a data summary). 

Mule Deer Fall Area Use: Mule deer use patterns during the fall of 1997 were 
similar in location and extent to the spring use patterns. These, too, mirrored the longer- 
term use summaries presented in previous annual reports (RMRS 1996; K-H 1998~). 
Group sizes ranged from 1 to 15. Certain areas of xeric tallgrass prairie, tall upland 
shrubland, and riparian habitats were high-use areas (Figure 3-6), reflecting the tendency 
of the species to concentrate in these areas during the November breeding season (the 
rut). During the rut, large mixed-sex groups of mule deer are observed frequently in the 
open grassland areas, often at the same location for several days at a time (see Table 3-1 
for a data summary). 

Mule Deer Winter Area Use: Winter mule deer area use at the Site during 1998 
was fairly dispersed, with preferences shown for upper Rock Creek, the Woman Creek 
and Smart Ditch bottomlands, and the lower Walnut Creek grasslands (see Figure 3-7). 
A pattern of use on south- and southeast-facing mesic grassland hillsides was evident. 
Some winter use patterns clearly reflect the thermal advantages provided by the preferred 
areas. Other winter use areas provide better quality, or more available forage, with 
reduced procurement effort (Le., a better energy return for the effort). Upper Rock 
Creek, for example, provides rehge from the frigid northwest winds of the winter months 
because of its steep topography, narrow valleys, and orientation perpendicular to the 
prevailing winter winds. South- and southeast-facing slopes provide the greatest incident 
thermal energy, as well as the best snow-free forage areas. Even as early as late January, 
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many of the early forbs and grasses on these slopes are greening up for spring growth, 
providing good early-season forage. 

White-Tailed Deer Area Use: White-tailed deer have been observed as single 
individuals with mule deer groups in widely scattered areas from upper Rock Creek to 
lower Walnut Creek and lower Woman Creek. White-tailed bucks are observed most 
consistently with small white-tailed deer groups in lower Woman Creek and lower Smart 
Ditch, although in 1998, one buck was also recorded in upper Rock Creek (Table 3-1). 

3.1.1.2 Mule Deer Relative Abundance by Habitat from Multi-Species Census 
Surveys 

Overall annual mule deer relative abundance was 0.1 19 observations per minute of 
survey (o/m). Mule deer habitat use varied by season and by habitat (Table 3-2). Mesic 
mixed grasslands were most heavily used in winter, with a seasonal relative abundance of 
0.796 o/m (54 percent of use), and spring, with 0.850 o/m (45 percent of use). Riparian 
woodlandshrubland (43 percent, 0.023 seasonal o/m) and tall upland shrubland 
(26 percent, 0.014 seasonal o/m) was most heavily used in summer. During fall, relative 
abundance of mule deer was highest in riparian woodlandshrubland (43 percent, 0.068 
seasonal o/m), tall upland shrubland (1 9 percent, 0.026 seasonal o/m), and mesic mixed 
grassland (14 percent, 0.020 seasonal o/m). The greatest variety of habitats (13) were 
used during the summer and fall, with six in spring, and eight in winter. Mule deer 
relative abundance varied throughout the year, with sitewide relative abundance ranging 
from 0.152 o/m in spring to 0.054 o/m in summer. 

3.1.1.3 White-Tailed Deer Habitat Use from Multi-Species Census Surveys 

Habitat use summaries based on multi-species census surveys (Table 3-2) indicate that 
white-tailed deer use both shrublands and grasslands at the Site. White-tailed deer were 
in small groups of their own, or in company with groups of mule deer. During 1998, 
small groups (2-6 individuals) of white-tailed deer continued to use the lower Smart 
DitchAower Woman Creek area. Single does were observed most often with mule deer 
groups in various parts of the Site. The present total population at the Site may be as 
many as 10 to 15 animals. The sitewide annual relative abundance of white-tailed deer in 
1998 was 0.002 o/m. 

3.1.2 Lagomorphs and Large Rodents (Sitewide and Multi-Species Surveys) 

The most commonly observed lagomorph (rabbit or hare) at the Site during 1998 was the 
desert cottontail (Sylvilagus audubonii), with a mean sitewide annual relative abundance 
of 0.00 1 observations per survey minute. White-tailed jackrabbits (Lepus townsendii) 
and black-tailed jackrabbits (Lepus californicus) have been recorded, but individuals of 
both species are seldom observed, and during sitewide significant species surveys and 
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multi-species census surveys, only tracks were observed during 1998. Desert cottontails, 
as in previous years, were most abundant in disturbed areas, scrap storage areas, trailer 
yards, storage areas, rip-rap areas, and other areas affording cover. Jackrabbit sign was 
also found near disturbed areas, but jackrabbits were more abundant in xeric mixed 
grasslands at the Site. Table 3-3 provides a summary of recorded seasonal habitat use 
and relative abundance by habitat for these species, based on multi-species census 
surveys. The 1998 area use data summary, based on sitewide surveys, is provided in 
Table 3-4. 

Muskrats (Ondatra zibethicus) were recorded in impoundments (ponds), most often in 
association with cattails (Typha sp.), during 1998. Populations of this species are 
difficult to estimate without a heavy trapping regimen, but observations in 1998 
confirmed the continued presence of the species in appropriate habitat. Table 3-4 
summarizes recorded area use by this species. 

One porcupine (Erethizon dorsaturn), now a protected species within the State of 
Colorado, was observed in a riprapped portion of McKay Ditch, apparently in transit 
between food sources. This was the first recorded observation outside the Rock Creek 
drainage. Tracks in the snow indicated that a porcupine was also continuing to use the 
old Lindsay Ranch house (grid 13E) as a denning site. The porcupine’s preferred forage 
species at the Site are hawthorn (Crataegus sp.), chokecherry (Prunus virginiana), and 
ponderosa pine (Pinus ponderosa), all of which are most abundant in upper Rock Creek. 
The presence of this species at the Site is significant, because it verifies that the habitats 
at the Site are sufficiently diverse to support such increasingly rare species. 

Black-tailed prairie dog (Cynornys ludovicianus) populations in the vicinity continue to 
rebound from the regional die-off in 1994 that was caused by the plague epizootic. 
Prairie dogs were once established in several colonies at the Site, and have continued to 
repopulate some historical colony areas. By the end of 1998, prairie dogs were once 
more evident in three former colonies. Until populations rebound to previous densities, 
specific prairie dog censuses are unnecessary. 

Prairie dog populations at the Site are of interest, because the number of wintering raptors 
that can be supported by the Site is directly correlated to the prairie dog population. 
Prairie dogs are considered a “keystone” species in the prairie ecosystem, acting as a prey 
base for a number of mammalian and avian predators. When their numbers decline, these 
predatory species also suffer declines in population. Long-term nesting success of the 
Standley Lake bald eagle pair may ultimately depend on sufficient prairie dog 
populations in the vicinity, including any populations at the Site. 

3.1.3 Carnivores (Sitewide and Multi-Species Surveys) 

The most frequently observed carnivore species at the Site is the coyote (Canis latrans), 
and the next is the raccoon (Procyon lotor). Coyotes, which are active both diurnally and 
nocturnally, were found in all habitats, but were most visible in marshlands and 
grasslands as they hunted small mammals during the day. Mean annual sitewide relative 
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abundance for coyotes was 0.007 observations per minute of survey time (the 1997 mean 
was 0.008 o/m). Relative abundance values ranged from 0.010 o/m in winter to 
0.003 o/m in spring. Differences in observation rates may have been influenced by 
vegetation density, because high vegetation in spring and summer reduces the species’ 
visibility. 

Four coyote dens and several juveniles were observed in 1998, confirming that the Site’s 
coyotes successfully reproduced during the year. Typically, three to four coyote natal 
dens are located each year at the Site. The estimated number of coyotes on the Site, 
based on results from sitewide surveys and Site knowledge, remains at approximately 
14-16 individuals. Table 3-5-provides a seasonal habitat use summary for carnivores in 
1998 based on multi-species census survey data. This summary presents primarily 
coyote relative abundance, because most other species are nocturnal and are seldom 
observed during daytime surveys. The 1998 area use data summary, based on sitewide 
significant species surveys, is provided in Table 3-6. 

Raccoons are largely nocturnal, and are therefore most frequently documented from 
tracks or through small-mammal trapping activities. (Site ecologists often intentionally 
live-trap raccoons to remove them from the vicinity of small-mammal traplines, because 
of the raccoons’ penchant for robbing bait from the traps.) Raccoons or their sign were 
observed fortuitously in both the Industrial Area (IA), where they frequented areas with 
food refuse, and the BZ near riparian channels and pond margins. The limited number of 
observations precludes making an accurate population estimate. 

Mountain lion (Felis concolor) tracks were recorded during three different multi-species 
census surveys. Each record was of a solitary animal. Habitats where the tracks were 
found included both grassland and shrublands. 

The presence of several mammalian carnivore species, the top species in the food chain, 
is an indication of the good ecological condition of the Site. While this program does not 
attempt to track numbers of all carnivores at the Site, the estimate of steady coyote 
population over time is a good indication that prey species continue to be abundant. The 
top carnivores in an ecosystem must have a large, healthy population of prey species 
upon which to subsist. Reduced numbers of prey species are normally reflected in 
reduced species richness of carnivores. 

3.1.4 Waterfowl-Ducks, Geese, and Shorebirds (Sitewide and Multi-Species 
Surveys) 

As would be expected, the majority of the 28 waterfowl species observed during sitewide 
significant species surveys and multi-species census surveys were concentrated around 
the impoundments (ponds). Habitat use reflected the strong preferences for open water, 
pond-margin mudflats, and associated wetlands (Tables 3-7 through 3-12). Area use 
varied somewhat between the fall/winter and spring/summer seasons. Falllwinter area 
use was heavily concentrated on the major impoundments at the Site, while 
spring/summer use was more dispersed. Some observations during the breeding season 

19 



occurred along creeks, in ditch and creek pools, and in greening-up grasslands. For the 
first time in several years, northern pintails (Anas acuta) have reappeared at the Site. 
Fourteen species of waterfowl have been documented as breeders or suspected breeders 
at the Site. 

Most waterfowl and shorebirds were observed on the large impoundments at the Site. 
Diving ducks, such as buffleheads (Bucephala albeola), common (Mergus merganser) 
and hooded merganser (Lophodytes cucullatus), ring-necked ducks (Aytha collaris), 
redheads (Aytha arnericana), and lesser scaup (Athya af$nis), were most commonly 
observed in the deeper ponds (A-3, A-4, B-5, C-2, and D-2). Species found more 
generally in shallow waters included blue-winged teal (Anus dzscors), green-winged teal 
(Anus clypeata), mallards (Anus platyrhynchos), cinnamon teal (Anas cyanoptera), and 
gadwall (Anus strepta). Puddle-ducks, primarily mallards, were also observed in pools, 
at seeps, and along creeks. Great blue herons (Ardea herodias) were observed on 
impoundment mudflats, and in ditches, short marshland, and wet meadows. 

The most abundant year-round waterfowl at the Site during 1998 were mallards, with 370 
observations during multi-species census surveys (Table 3-7). The mean annual sitewide 
relative abundance of mallards was 0.078 1 o/m. The relative abundance of most other 
waterfowl and shore bird species varied seasonally. Aside from the abundant mallards, 
ring-necked ducks (0.039 o/m), American coots (Fulica americana) (0.03 1 o/m), Green- 
winged teal (0.024 o/m) and Lesser scaup (0.024 o/m) were the most common spring 
species. American coots (0.079 o/m), blue-winged teal (0.044 o/m), and pied-billed 
grebes (Podilyrnbus podiceps) (0.00.029 o/m) were the most abundant summer species. 
In fall, the most common species were buffleheads (0.034 o/m), American coots (0.029 
o/m), and pied-billed grebes (0.0 18 o/m). The fall records were a departure from 1997, 
when the most common species were winterimigrant divers. The mild fall and winter 
weather may have encouraged the more common summer species to remain in the area 
longer. The most abundant species in winter, as in 1997, was the redhead (relative 
abundance = 0.01 5 o/m). 

Several waterfowl species raised young at the Site during 1998. Brood counts and other 
observations confirmed nesting by pied-billed grebes, American coots, mallards, and 
blue-winged teal. 

The species richness of waterfowl indicates that waters at the Site are of sufficient quality 
to attract large numbers of waterfowl, including several species that nest at the Site 
yearly. Species richness ranged from a high of 19 species in spring to a low of 10 during 
winter. Ninteen species were recorded as resident during the breeding season. A number 
of the waterfowl species stop over during migration because of the diverse aquatic 
communities in the ponds and, to a lesser degree, the creeks on the Site. Figure 3-8 
shows a comparison of species numbers observed since 1993. A significant decline in 
the species richness or numbers of waterfowl could be an early warning of declining 
water quality at the Site. 
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3.1.5 Raptors (Sitewide and Multi-Species Surveys) 

Raptors observed at the Site include all those normally associated with the range and 
habitats of this area of Colorado (Andrews and Righter 1992). One new raptor species, 
the barn owl (Tyto alba), was recorded in 1998. Raptor species using the Site varied 
between the spring/summer and faWwinter seasons, with great horned owls (Bubo 
virginiana), red-tailed hawks (Buteojamaicensis) and American kestrels (Falco 
sparverius) remaining as year-round residents. Swainson’s hawks (Buteo swainsoni), 
turkey vultures (Cathartes aura), and ferruginous hawks (Buteo regalis) were observed 
on the Site only in springhummer. The northern harrier (Circus cyaneus) and golden 
eagle (Aquila chrysaetos) were recorded in summer, a season when they are rarely 
recorded at the Site. Rough-legged hawks (Buteo lagopus), northern harriers, bald eagles 
(Haliaeetus leucocephalus), and golden eagles were observed mostly in fall/winter. One 
peregrine falcon was recorded during a sitewide survey in summer, and a second 
(immature) individual was recorded as a fortuitous observation in the fall. These were 
most likely migrating individuals. 

Among most raptors, demonstrated habitat preferences are divided between woody 
habitats (roosting and nesting areas) and grasslands and wetlands (foraging habitats) (see 
Tables 3- 13 through 3- 18). Falcon species were observed most frequently where their 
preferred prey (largely songbirds) was concentrated, commonly in riparian woodlands 
and shrublands. Being nocturnal, great horned and short-eared owls (Asioflammeus) 
normally were recorded in roosting locations during daytime surveys (shrubland, 
woodland, and abandoned buildings). Buteos (the broad-winged hawks), including 
roughlegged, red-tailed, and Swainson’s hawks, were most often observed either roosting 
or nesting in riparian woodland, or soaring over marsh and grasslands where their prey is 
most abundant. 

Red-tailed hawks, Swainson’s hawks, great homed owls, and American kestrels nested at 
the Site in 1998. Figure 3-9 shows the locations of raptor nesting areas that have been 
active since 199 1. 

Recorded area use varied somewhat by season, but raptor observations were generally 
well dispersed across the Site during all seasons. Except within nesting territories, no 
particular concentration of activity was noted for any given species. Table 3-13 
summarizes seasonal area use by raptors. 

Relative abundance of raptors was variable by season (Tables 3-14 through 3-18), but the 
most abundant species year round was the great homed owl, with a mean annual relative 
abundance of 0.0036 o/m. The American kestrel is also a year-round resident, with a 
1998 mean relative abundance of 0.001 1 o/m. The red-tailed hawk’s spring relative 
abundance was 0.005 o/m, and its sitewide annual relative abundance was 0.0006 o/m. 
Swainson’s hawks showed an unusually high relative abundance (0.002 1 o/m), probably 
because a nest site is within an established multi-species survey transect. 
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The continued presence of nesting raptors at the Site in 1998 indicates that habitat quality 
and protection from disturbances have contributed to making the Site a desirable location 
for raptors to reproduce. The normal seasonal species assemblages of raptors were 
observed at the Site, indicating that the habitat still provides the essential seasonal 
requirements for these species. Numbers and species richness remained similar to 
previous years, indicating that the Site probably supports the optimum population of 
these territorial species. Figure 3-10 shows a comparison of species numbers observed 
since 1993. 

3.1.6 Fish Sampling 

Fish were collected in each major stream across the Site during May 1998. The purpose 
of this sampling effort was to determine whether previously recorded fish species (DOE 
1992) were still present at the Site, and to document any new species that might be 
present. Except for introduced species (e.g., largemouth bass), fish species that have 
been recorded at the Site are small stream fishes that are adapted to narrow, intermittent 
stream and pool systems. Sampling was timed to avoid spring floods to allow sampling 
more normal stream conditions. 

The Site is dissected by four major stream drainages-Smart Ditch, Woman Creek, 
Walnut Creek, and Rock Creek-all flowing generally west to east across the property. 
These are headwaters streams that vary from ephemeral to intermittent, limiting the 
complexity of aquatic communities that have developed. Streams on the Site vary in 
width from a few inches (spring-fed flows) to five or six feet in downstream channels 
during spring runoff. These wide channels are often dry by summer. Upper headwaters, 
closer to the spring and seep discharge areas, may flow at a few gallons per minute all 
year, keeping small pools filled. Lower stream channels can be described as intermittent, 
with semi-permanent pools and channel subirrigation during the drier months. None of 
the streams on the Site maintains a permanent connection via constant flow of water to 
lower reaches in offsite areas. 

Minnow traps were set out in areas where stream flow was sufficient to cover the traps, 
and trapping was done for two consecutive days at each sample point (see Figure 3-1 1). 
Limited numbers of fish were captured. Fathead minnows (Pimephales promelas) were 
captured in all streams sampled. Additionally, stonerollers (Campostoma anomalum) and 
creek chubs,(Semotilus atromaculatus) were captured in Woman Creek. Due to the size 
of the Antelope Spring/Apple Orchard Spring wetland complex that discharges to the 
Woman Creek drainage, a greater portion of upper Woman Creek has sustained water 
flows. The additional water in this stream may account for the greater species richness 
found there. Ponds were not sampled in 1998, so species that prefer still water were 
unlikely to be captured. Ponds are scheduled for sampling in 1999. 
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3.1.7 Herptiles (Reptiles and Amphibians) 

3.1.7.1 Amphibian Vocalization Monitoring 

As a taxonomic group, the frogs and toads at the Site are recorded only occasionally 
during normal wildlife monitoring. Because these species are small and inconspicuous, 
observations have mainly been of close-by individuals or as random fortuitous 
observations. Although this approach has provided presence/absence records for these 
species, trends cannot be tracked. Because their semi-aquatic nature makes them 
sensitive to impacts, better data on these species could provide additional information for 
monitoring ecosystem health and stress, and for detecting potential contamination 
(Blaustein 1995). There is also general concern about amphibians as a group because of 
global population declines. To address this data gap, and to start gathering trend data on 
amphibians, an experimental vocalization monitoring effort was initiated in 1998. 
Monitoring was conducted on April 23, June 15, and July 13, 1998. Surveys began at 
dusk, usually about 8:30 p.m., and finished about midnight. 

Methodologies that use vocalizations as a method of determining population trends for 
frog and toad species were adapted for use at the Site (Mossman and Hine 1984, 1985; 
Mossman et al. 1998; NBS 1997). Three species of frogs were recorded during the 
vocalization surveys during 1998: the boreal chorus frog (Pseudacris triseriatus), the 
northern leopard frog (Rana pipiens), and the bullfrog (Rana catesbiana). Figure 3- 12 
shows the sites at which each of the species was recorded during the surveys. The most 
commonly heard species was the boreal chorus frog, which occurred at 82 percent of the 
sites during the first survey period. The northern leopard frog was heard at only one site 
(6 percent) during the first survey. These species call in the early season, and were not 
recorded in June or July. Bullfrogs were heard on the two final surveys at one location 
each time (6 percent). 

The vocalization indices are presented in Table 3- 19. The boreal chorus frog was the 
only species that had an index of 2 or 3, indicating larger numbers of individuals present. 
All northern leopard frog and bullfrog vocalizations occurred with indices of 1 , which 
indicated only a few individuals present. 

The distribution of the species heard during the surveys on Site is shown in Figure 3-13. 
Boreal chorus frogs occurred with the greatest frequency and greater abundance (based 
on calling indices) in the north Buffer Zone. They were heard at all Rock Creek drainage 
sampling locations. Northern leopard frogs were heard only at the Lindsay Pond, and 
bullfrogs were heard only at Pond D-2. In addition to vocalizations, visual observations 
of northern leopard frogs were recorded during other ecological sampling in the Rock 
Creek drainage throughout the summer of 1998, and adult northern leopard frogs were 
observed along streams and in pools quite regularly. Bullfrogs were recorded in Ponds 
D-1 and D-2 during other surveys in 1998. 
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3.1.7.2 General Herptile Observations from Other Monitoring 

Herptile species observed during 1998 included the boreal chorus frog, northern leopard 
frog, bullfrog, western painted turtle (Chrysemys pictu), eastern short-horned lizard 
(Phrynosoma douglassii brevirostru), and the prairie rattlesnake (Crotalus viridis). 

Observations of these species were sporadic and widely dispersed. Observations made 
during sitewide significant species surveys are summarized in Table 3-20, and 
observations from multi-species census surveys are summarized in Table 3-21. Habitat 
preference of herptiles varied by species. Table 3-21 presents habitat use as recorded 
during multi-species census surveys. 

The presence of several sensitive reptile and amphibian species is an indicator of 
ecosystem health within the various habitats at the Site. Aside from call-count 
vocalization intensity categorizations for stationary breeding frogs and toads, obtaining a 
census of herptile species is difficult; therefore, estimates of populations cannot be made 
from the data presented here. 

3.1.8 Special-Concern Species 

Special-concern species are defined in Section 2.1.1.3. While the majority of the special- 
concern species that use or have potential to use the Site are animals, a few plant species 
also are included. It should be noted that these species are designated as special concern 
because of their rarity. Observations of rare species are inherently sporadic and 
infrequent; consequently, many of these species may not be observed at the Site every 
year. Lack of observations of special-concern species at the Site in any given year is not 
considered cause for alarm; however, no observations of a species for several years in a 
row would trigger a more intensive search, particularly if no regional decline in the 
species has been reported. 

Aside from the Preble’s meadow jumping mouse, which is resident at the Site, two 
threatened or endangered species use the Site seasonally. There are also several federal 
special-concern species and Colorado Species of Special Concern. Table 3-22 presents 
the Site’s 1998 search list for special-concern species. 

3.1.8.1 Threatened and Endangered Species 

Listed threatened and endangered species observed at the Site during 1998 included the 
American peregrine falcon (Fulco peregrinus) and the Preble’s meadow jumping mouse. 
Peregrine falcons have nested in the Flatirons a few miles northwest of the Site for 
several years (EG&G 1995a). Observations of peregrine falcons included sightings from 
sitewide surveys and a fortuitous observation. Preble’s mouse monitoring is reported 
below in Section 3.1.8.5. 
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These species are of concern at the Site because of their protected status under the ESA. 
Site activities must be planned such that no take (harassment or harm) of these species 
occurs during the time they are present within Site boundaries. DOE must enter 
Section 7 consultation under the Endangered Species Act when Site actions may affect 
these species. 

3.1.8.2 Federal Special-Concern Species 

Federal special-concern species observed during 1998 included the eastern short homed 
lizard, the loggerhead shrike (Lanius ludovicianus), and the western burrowing owl 
(Athene cunicularia hypugea). 

3.1.8.3 Colorado Species of Special Concern 

Colorado Species of Special Concern using the Site during 1998 included the northern 
leopard frog (Rana pipiens), the long-billed curlew (Numenius americanus), and the 
American white pelican (Pelecanus erythrorhynchos). 

3.1.8.4 Watch-Listed Species 

Watch-listed species observed at the Site during 1998 included such raptors as the the 
Swainson’s hawk (Buteo swainsoni), the northern harrier (Circus cyaneus), the prairie 
falcon (Falco mexicanus), and the golden eagle (Aquila chrysaetos). Water birds 
included the bufflehead (Bucephala albeola) and the sora (Porzana carolina). Songbirds 
on the list of watch-listed species included the marsh wren (Cistothorus palustris), 
chestnut-collared longspur (Calcarius omatus), chestnut-sided warbler (Dendroica 
pensylvanica) and the grasshopper sparrow (Ammodramus savannarum). 

3.1.8.5 Preble’s Meadow Jumping Mouse Monitoring 

The Preble’s meadow jumping mouse (Zapus hudsoniuspreblei) was listed by the U.S. 
Fish and Wildlife Service as a threatened species in May 1998 (FR 1998). Because the 
conservation and protection of this species is an important issue at the Site, a special 
monitoring effort has been conducted for the past several years. Results from Preble’s 
mouse monitoring help Site ecologists evaluate potential impacts from proposed 
remediation and Site closure projects, and allows the development of creative solutions to 
avoid unnecessary damage to Preble’s mouse habitat during remediation. 

In 1998, monitoring included efforts in two locations: Walnut Creek below the B-4 Dam, 
and the entire Rock Creek drainage. The purpose of sampling below the 8-4 Dam was to 
determine whether that population of Preble’s mice was still present. The major effort 
was pursued in the Rock Creek drainage. This study consisted of two parts: a movement 
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study using telemetry, and a population estimation study ,designed to provide a population 
estimate for the drainage. 

3.1.8.6 B-4 Dam Population PresencelAbsence 

Monitoring in Walnut Creek attained the desired result of confirming the continued 
presence of the Preble’s mouse population below the B-4 Dam in 1998. This monitoring 
effort was undertaken as a presence/absence, survey because no Preble’s mice had been 
found in that population unit in 1997. The Preble’s mouse monitoring effort in Rock 
Creek had several goals in addition to producing presence/absence data at trapping 
locations. 

3.1.8.7 Population Estimates 

Seventeen individuals were captured over both trapping sessions in the two creeks-five 
in Walnut Creek and 12 in Rock Creek. There were only three recaptures of PIT-tagged 
mice. Because of the limited data available from the low capture-recapture numbers, 
1998 data were insufficient for the use of mark-recapture methods of estimating 
populations. 

In using the mark-recapture method of population estimation, assumptions include: 1) 
that an adequate number of mice are recaptured within a specific time period, 2) that the 
individuals captured along any particular transect are resident to that specific transect, 
and 3) that no deaths or births occur during the trapping period. Trapping results did not 
meet assumption 1 ; that is, there were an insufficient number of captures. In addition, 
telemetry showed that individual mice were not restricted to any one transect. Indeed, 
some individuals traveled widely. After being captured and fitted with collars, some 
mice avoided recapture, but were radio-tracked living among the set traps up to a week at 
a time without being recaptured. Uncollared Preble’s mice were also observed 
occasionally within active trapping areas when none were trapped within those specific 
transects. One must also consider the phenomenon of “trap shyness” associated with low 
trapping success, especially in an area such as the Site where trapping has been 
conducted for several years in succession. If animals were avoiding traps after initial 
capture, it could result in a false indication of a population decline. 

Because population estimates for the Site may be an essential tool for long-term 
conservation of the Preble’s mouse, an alternative method of population estimation was 
used. Using density estimates obtained from 1995-1 996 trapping, combined with the 
total area of available habitat on the Site, a representation of the upper bounds of Preble’s 
mouse numbers was calculated. This population estimate provides a probable range of 
numbers that may be supported, given ideal conditions. Upper-bound estimates are 
useful because they give an order-of-magnitude context to what the actual population 
numbers may be, given the highest quality habitat over a large stream reach. For 
example, Rock Creek, including all its tributaries, contains about 4.5 miles of linear 
stream channel. In Rock Creek, population estimates for primary habitat and available 
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habitat (i.e., primary and secondary habitat) range between 200 and 862 Preble’s mice in 
the entire drainage. The upper-limit calculation for the entire Site, based on all available 
habitat, is from 792 to 1,946 Preble’s mice sitewide. Appendix B gives a detailed 
explanation of the primary and secondary habitat types, the average estimated densities, 
and the upper-bound population estimates. 

3.1.8.8 Telemetry Results 

After quality checks, and elimination of questionable vectors, 230 points were used to 
calculate the movement information presented here. These points were based on 195 
points determined by radio telemetry bearings, 15 capture locations, and 20 visual 
observations that were located using a Global Positioning System (GPS). An uncertainty 
analysis was made using 1 1 points, derived from 1 1 different sets of bearings and 1 1 
visual observation points. Based on this uncertainty analysis, point estimates should be 
viewed as accurate to f23 m (75.5 ft). 

Movement Patterns-Adult Preble’s mice captured during the 1998 trapping 
were fitted with radio collars. Six male Preble’s mice were radio tracked during the first 
telemetry session (19 June to 6 August), and three Preble’s mice (2 males and 1 female) 
were tracked during the second session (1 September to 5 October). Other individuals 
(three females) were tracked only a few days to a week, for various reasons. 

The average distance a mouse traveled between observation intervals (approximately 
24 hours) was 142 m (464ft) (assuming linear travel). The maximum distance traveled 
by a single individual between observation intervals was 1,025 m (3,363 ft or 0.64 mi). 
Using the most widely separated points recorded for each individual on a single stream 
reach, average and maximum distances of travel were calculated. Over the length of the 
study, the average distance of travel was 715 m (2,346 ft or 0.44 mi); the maximum was 
1,610 m (5,282 ft or 1.0 mi). These measurements were made by using the Geographical 
Information System (GIS) mapping utilities to calculate the distance along the stream 
reach. Figure 3-14 shows telemetry location points recorded for each of eight mice. In 
one case, although the individual (summer mouse #6) remained largely within a single 
stream reach, ranging an impressive 1,6 10 m (1 .O mi) between extremes, that mouse was 
also recorded in an entirely different branch of Rock Creek. Although the route of that 
outlying excursion is unknown, the actual distance traveled by that individual during the 
study is considerably longer than 1,6 10 m (1 .O mi). Considering that Preble’s mice 
generally follow the meanders of the stream channels, these distances may be 
conservative estimates for actual distance traveled. 

The maximum perpendicular distance an individual was observed away from the main 
Rock Creek stream channel was 245 m (804 ft or 0.15 mi). This observation, as well as 
all other mouse locations that were a relatively long distance from the stream, was within 
the Rock Creek basin and within the bounds of the seep wetlands. No Preble’s mice were 
observed traveling to xeric tallgrass prairie or other dry areas at or near the top of the 
pediment. 
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Daytime nesting sites and likely hibernation locations were located through the use of 
radio telemetry. Daytime nests (2) were found along a main stream channel, close to the 
creek, and in seep shrublands a great distance away from the main stream channel. The 
farthest perpendicular distance a mouse was observed from the main stream (245 m) was 
in association with a daytime nest. Probable hibernation sites (2) were found along the 
stream and in the seep shrublands 155 m (580 ft) away from the main stream channel. 

Home Range-Estimated home ranges were based on the movements of five 
adult males that were tracked during the summer monitoring session. The resulting home 
ranges, shown in Figure 3-1 5 ,  vary from 4 to 3 1 ha (9.9 to 76.6 acres), illustrating the 
variability among individuals. These values for Preble’s mice are much greater than the 
home range of a typical deer mouse (Peromyscus municulutus). Studies in other western 
states (Bowers and Smith 1979) found that deer mouse home ranges vary from 0.08 to 
0.12 ha (0.20 to 0.30 acres). It is noteworthy that the home ranges of some male Preble’s 
mice tend to overlap considerably with larger home ranges that almost completely 
contain smaller ranges. Although the ranges indicate much spatial overlap, the temporal 
overlap (two males in the same locale at the same time) was much smaller. 

The telemetry observations indicate a wide range of habitat use, all within the Rock 
Creek seep wetlands and riparian woodland complex. Within this drainage, mice appear 
to travel widely. The travel distances observed by using a few collared Preble’s mice 
illustrate how important relatively long stream segments may be to Preble’s mouse 
populations. These distances may be extreme examples, or may be typical only for seep- 
fed stream systems. However, it does speak to the need to consider all contiguous stream 
reaches with appropriate habitat as essential for some Preble’s mouse populations. 

Area Use-Telemetry observations were also useful in interpreting trapping 
results. At first glance, the number of mice recorded in Rock Creek in 1998, during a 
relatively large trapping effort, appears low. One might expect to find nearly 200 mice, 
based on the Site’s density estimates for good habitat. However, only 12 individuals 
were captured in Rock Creek in 1998. Movement of collared mice during the first 
session of trapping indicated that mice were present within the trapping transects but 
nearly always avoided capture once collared. With this in mind, any population estimate 
using trapping results should consider a “trap shyness model” when estimating Preble’s 
mice populations. Mark-recapture estimation methods, in general, depend on numerous 
recaptures and a relatively sedentary population. The application of these methods to the 
wide-ranging and rare Preble’s mouse will be difficult, if not impossible, in any given 
year. To date, monitoring can only rely on the continued presence of Preble’s mice to 
indicate continued occupation in any creek drainage. 

3.2 Migratory Birds 

Migratory birds are monitored using two methods: migratory bird transect surveys, and 
multi-species census surveys. Each method collects different combinations of data, and 
each provides specific types of information on species population trends and habitat use. 
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As of 1998, 191 species of birds have been recorded at the Site. Among all survey 
methods, 113 species of birds were recorded on the Site in 1998. Three new species were 
recorded: the barn owl (Tyto alba), the black-billed cuckoo (Coccyzus erythropthalrnus), 
and the western bluebird (Sialia rnexicana). At present, 73 species of birds have been 
confirmed or are suspected of breeding at the Site. Confirmed breeding species are those 
species that have been observed building nests or tending eggs or young, or for which 
young, flightless nestlings have been observed. Suspected breeding species are those that 
have been observed carrying nesting material, food, or other such indicators of breeding 
activity without actual visual confirmation of the presence of a nest or young. Among the 
102 species of neo-tropical migrants known to use the Site, 45 are confirmed or suspected 
breeders at the Site. 

Relative abundance categories of all bird species using the Site since 1991 are shown in 
Table 3-23. This table is based on observed bird distribution by habitat during migratory 
bird surveys, multi-species census surveys, sitewide surveys, project-specific surveys, 
and fortuitous observations. This summary table shows a running tally of species 
recorded at the Site since 1991, and presents relative abundance categories (e.g., 
abundant, common, rare, etc.) in appropriate habitats for each species. The table does not 
estimate total population numbers of each species inhabiting the Site, but is intended as a 
cumulative summary of birds observed by all methods at the Site. Note that some species 
are very habitat specific, while others are ubiquitous. 

Evaluation of habitat use by birds, as indicated by data from cumulative combined 
records for all observation methods since 1991 , yields different total species numbers for 
the different habitats than the species richness data from bird surveys alone (discussed 
below in Section 3.2.2). Based on all combined data, there are 191 bird species that use 
the Site at some time during the year. Bird species richness in the major habitats at the 
Site is 93 species in grasslands, 87 species in tall upland shrubland, 80 species in riparian 
shrubland, 1 12 species in riparian woodland complex, 1 17 species in wetlands, and 5 1 
species in disturbed habitats (Table 3-23). Seasonal use also varies, with the greatest 
species richness observed during spring and fall (140 and 118, respectively), and lowest 
richness in winter (56). 

3.2.1 Bird Relative Abundance from Multi-Species Census Surveys 

Assessment of relative abundance is a means of determining relative numbers of species 
within various habitats and sitewide. The 1998 multi-species survey results for migratory 
birds (exclusive of waterfowl and raptors, which were discussed in previous sections) 
were analyzed for relative abundance of species within specified habitats by season, 
sitewide by season, and sitewide for the year. Comparisons made in the following 
sections are based on relative abundance of species within habitats and sitewide. Table 
3-24 shows seasonal and annual summaries of bird relative abundance sitewide. 
Comparisons of results based on numbers observed per unit time in a given habitat are 
presented in Appendix B. 
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3.2.1 .I Year-Round Sitewide Relative Abundance 

As shown in Table 3-24, European starlings (Sturnus vulgaris) replaced house finches as 
the most abundant bird species across the Site year-round (0.1684 observations per 
minute of observation [o/m] in 1998, compared to 0.2109 o/m of house finches 
[ Carpodacus mexicanus] in 1997). Such abundance of this Eurasian invader is a cause 
for concern, because this species affects many of the neotropical migrants that are 
commonly known to be declining in numbers across their entire range. The most 
abundant native migratory bird species was the red-winged blackbird, at 0.1489 o/m 
(compared to 0.1707 o/m in 1997). House finches dropped to third most abundant year- 
round (0.1359 o/m in 1998, compared to 0.2109 o/m in 1997). Several other species are 
also quite abundant at the Site, largely on a seasonal basis. These species include the 
western meadowlark (Sturnella neglecta) (0.1034 o/m in 1998), vesper sparrow 
(Pooecetes gramineus) (0.0928 o/m, a slight increase from the 1997 0.0898 o/m), song 
sparrow (Melospiza rnelodia) (0.0437 o/m), and barn swallow (Hirundo rustica) at 
0.0399 o/m. Cliff swallows (Hirundopyrrhonata) dropped from 0.1 125 o/m in 1997 to 
0.0143 o/m in 1998. Note that these trends are not the same shown for some of these 
species using different data-gathering methods discussed in the next section. 

3.2.1.2 Spring Relative Abundance 

Sitewide species richness was greatest (47 species), and the greatest diversity of habitats 
are used in spring (Tables 3-25 and 3-26). A number of the migratory species became 
abundant or common as the season advanced. One surprise was the reappearance of the 
savannah sparrow (Passerculus sandwichensis), a species that had not been recorded at 
the Site since 199 1. This species is apparently casual to accidental in the area. The most 
abundant species were the western meadowlark (0.213 o/m in 1998, compared to 0.15 1 
o/m in 1997) and the red-winged blackbird (Agelaius phoeniceus) (0.190 o/m in 1998, 
compared to 0.172 o/m in 1997). European starlings increased in relative abundance 
from 0.078 o/m in 1997 to 0.180 O/m in 1998, and house finches also increased (0.087 
o/m in 1998 from 0.076 o/m in 1997). These species were followed in abundance by the 
vesper sparrow (0.072 o/m), with greater relative abundance than in 1997; song sparrow 
(0.062 o/m), which remained the same as 1997; and American robin (0.049 o/m). A large 
flock of mountain bluebirds (Sialia currucoides) accounted for an enormous increase in 
relative abundance from 1997 (0.008 o/m) to 1998 (0.048 o/m). Cliff swallows (Hirundo 
pyrrhonota)-with a relative abundance of 0.014 o/m in 1998, compared to 0.264 o/m in 
1997-and barn swallows (Hirundo rustica) dropped from 0.053 o/m in 1997 to 0.010 in 
1998. For habitat use and species abundance of other species in spring 1998, refer to 
Tables 3-25 and 3-26. 

Habitat preferences for the various species corresponded to the niches filled by each. 
American goldfinches and house finches were most commonly found in riparian 
woodland/shrubland (49 percent and 69 percent, respectively). Red-winged blackbirds 
typically preferred marshlands (72 percent) and riparian areas (1 5 percent). Northern 
orioles (Icterus glabufa) used riparian woodland heavily (87 percent). Song sparrows 
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divided their time among riparian woodlandshrubland (34 percent), marshland (27 
percent), and tall upland shrubland (39 percent). Black-billed magpies spent less time in 
riparian woodland/shrubland (40 percent) than tall upland shrubland (55 percent), which 
was nearly the reverse from habitat use in spring 1997. Vesper sparrows and grasshopper 
sparrows (Ammodramus savannarum) were observed more often in grasslands (64 and 67 
percent respectively) than in other habitats. Western meadowlarks divided their time 
largely between grasslands (37 percent) and riparian woodland (28 percent), probably 
because of the abundant perch-points offered by woodlands. European starlings, as in 
other seasons, preferred riparian woodlands (87 percent), and mourning doves were also 
most recorded in the woody vegetation of riparian communities (79 percent). 

3.2.1.3 Summer Relative Abundance 

Summer showed the second greatest species richness of the multi-species surveys, with 
44 species recorded (Tables 3-27 and 3-28). Species with the greatest recorded 
abundance were the European starling (0.383 o/m in 1998-a large increase from 0.163 
o/m in 1997), red-winged blackbird (0.323 o/m), house finch (0.283 o/m), vesper sparrow 
(0.155 o/m), barn swallow (0.1 14 o/m, an increase from 0.106 in 1997), western 
meadowlark (0.1 13 o/m, a decrease from 0.203 o/m in 1997), and American goldfinch 
(which decreased from 0.126 o/m in 1997 to 0.076 in 1998). Cliff swallow observations 
decreased markedly, from 0.123 o/m in 1997 to 0.038 in 1998. Other species of note 
were the grasshopper sparrow at 0.074 o/m (nearly double that of 1997), and song 
sparrow at 0.072 o/m, somewhat increased from 1997. Most other species also showed 
variance from the relative abundances recorded in 1997. For habitat use and species 
abundance of other species during summer 1998, refer to Tables 3-27 and 3-28. 

Over 50 percent of the red-winged blackbirds were recorded in tall marsh. Grasshopper 
sparrows preferred xeric mixed grassland in 29 percent of observations, with habitats of 
similar vegetation structure being favored as well (34 percent of observations). Finches 
were most commonly observed in riparian woodland/shrubland (house finch, 65 percent; 
lesser goldfinch, 67 percent, and American goldfinch, 69 percent). Tall upland shrubland 
was the second most favored habitat for this group. Swallows were recorded around 
water or along riparian woodlandshrubland habitats the majority of the time in summer. 
Song sparrows spent the majority of their time in woody habitat as well, with 34 percent 
of observations in riparian woodland and 27 percent in tall upland shrubland. Rufous- 
sided towhees (Pipilo erythrophthalmus) were observed almost exclusively in tall upland 
shrubland (98 percent). As in other seasons, black-billed magpies divided most of their 
time between riparian woodlandshrubland (56 percent) and tall upland shrubland (14 
percent). Vesper sparrows (53 percent) and western meadowlarks (32 percent) favored 
grasslands, although western meadowlarks used riparian habitat heavily as well (26 
percent). As in other seasons, European starlings were most frequently observed in 
riparian woodland (89 percent). During the summer, American robins continued to show 
their affinity to woody habitats (48 percent riparian and 22 percent tall upland shrubland). 
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3.2.1.4 Fall Relative Abundance 

Fall of 1998 found 36 species recorded during the multi-species surveys (Tables 3-29 and 
3-30). The most abundant species changed somewhat; house finches (0.134 o/m) and 
vesper sparrows (0.126 o/m) were followed by white-crowned sparrows (Zonotrichia 
leucophrys) (0.081 o/m), western meadowlarks (0.061 o/m), American robins (0.048 
o/m), and European starlings (0.047 o/m). For habitat use and species abundance of other 
species during fall 1998, refer to Tables 3-29 and 3-30. 

Habitat preferences remained similar to other seasons, with house finches, black-billed 
magpies, and song sparrows preferring woody habitats (32 percent, 50 percent, and 
33 percent, respectively). Vesper sparrows were divided among grasslands (67 percent), 
wetlands (1 1 percent), and woody habitats (27 percent). Western meadowlarks were 
observed less often in woody habitats (26 percent) than grasslands (58 percent), the 
reverse of records in 1997. The affinity of European starlings for riparian woodland 
remained consistent (63 percent). 

3.2.1 ;5 Winter Relative Abundance 

Fourteen bird species were observed sitewide during winter multi-species surveys. Some 
are winter residents, some are early migrants, and the remainder are year-round residents. 
Most species observed during winter were seen predominantly in woodlands and 
shrublands. The exceptions were species that are normally associated with grasslands or 
wetlands. Approximately 75 percent of the homed lark (Eremophila alpestris) and 
western meadowlark observations were in grasslands. The most common winter species 
during 1998 was the black-billed magpie (relative abundance = 0.069 o/m). Although 
this species was observed in a variety of habitats, the great majority of observations were 
in woody habitats (riparian woodland 36 percent, and tall upland shrubland 48 percent). 
Another species found predominantly in woody habitats was the American tree sparrow 
(Spizella arborea) (relative abundance = 0.053 o/m), of which 90 percent of observations 
were in these habitats. Northern flickers (Colaptes auratus) (0.024 o/m) preferred 
riparian woodlandlshrubland (75 percent). Black-capped chickadees (Parus atricapillus) 
were less abundant in 1998 (0.017 o/m) than in 1997 (0.030 o/m), and their habitat use 
changed to a more even division between riparian woodlandlshrubland (41 percent) and 
tall upland shrubland (59 percent), compared to 85 percent of observations in riparian 
habitat in 1997. Song sparrow (Melospiza melodia) sitewide relative abundance of 0.008 
o/m in 1998 remained comparable to 1997 at 0.007 o/m; habitat use was similar. 
American robins were less frequently observed during winter 1998 (0.002) than winter 
1997 (0.040 o/m), and they preferred tall upland shrubland (89 percent). For habitat use 
and species abundance of other species during winter 1998, refer to Tables 3-3 1 and 3-32. 

3.2.2 Migratory Bird Survey Summaries 

The goal of monitoring the bird communities on the Site is to detect change or observe 
trends in the number of birds present or in the bird assemblages of certain habitats or 
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seasons. Several years of migratory bird survey data, from surveys performed along 20 
permanent transects at the Site, were evaluated. During these surveys, data on birds are 
collected along the established belt transect (other species are not recorded). Data sets 
were analyzed for trends in species richness (number of species) and bird diversity by 
habitat during each season and annually, and by season regardless of habitat. Bird 
densities (individuals per square kilometer) were calculated for each of seven major 
habitats and by season regardless of habitat. Jaccard’s similarity coefficient was 
calculated for bird assemblages during June (breeding season) and all summer months. 
Data collected during 1998 were compared to seven years of previously reported data 
(DOE 1992; EG&G 1994,1995b; RMRS 1996; K-H 1998c) to examine trends in these 
parameters. Discussions below include analyses of data from breeding season, summer 
and winter seasons, and spring and fall migration seasons. 

During 1998, 88 bird species were recorded on migratory bird surveys alone. Fifty-one 
of these species (58 percent) were neo-tropical migrants. This large percentage of neo- 
tropical migrants using the Site demonstrates the importance of the habitats provided by 
the Site to this sensitive group of bird species. 

3.2.2.1 Bird Community Measures: Diversity, Species Richness, Similarity 

The Simpson’s diversity index (D’) is used as a means of comparing among habitats and 
from year to year. The index takes into account both the number of species present and 
the relative abundance of those species. Generally speaking, more species in greater 
abundance will raise the value of the index. However, the index emphasizes the even 
distribution of abundance across species, so observations of bird species that forage in 
flocks in the same habitat with solitary species will have the effect of lowering the index 
for that habitat. No diversity index should be treated as a value judgment. Higher 
diversity is not always “better” (e.g., addition of a non-native species is not an 
improvement). 

Diversity indices can also reflect the number of available niches in the different habitats 
(Le., more niches may mean greater diversity). A woody habitat provides more niches 
within its three-dimensional, multi-strata environment than does a grassland. Grasslands 
with greater vegetative species diversity (e.g., native xeric grassland) provide more niche 
opportunities than the near monoculture of a reclaimed grassland. Therefore, the 
apparent correlation of species diversity to habitat type is expected, as discussed below. 

Species Richness is the simple tallying of the bird species present within a particular 
habitat (e.g., mesic grasslands) or during a certain time interval (e.g., winter). Changes in 
species richness over time can reveal additions to or losses from bird assemblages and 
may drive changes in diversity indices. However, entire shifts in assemblages can be 
missed if different species are observed in similar numbers in the data sets. For this 
reason, it is also useful to compute a similarity index (Jaccard’s coefficient) to detect a 
change in assemblage (or community) similarity from year to year. 
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All three of these measures are used to track changes in the dynamic bird communities on 
the Site. These measures were used in evaluating bird data from year to year, regardless 
of habitat, and within each of the seven major habitats present at the Site. 

Bird Community Measures for the Entire Site-Species richness across the 
Site during 1994-1998, regardless of habitat and season, shows a slight increase (Figure 
3-16). The years 1991 and 1993 were not included in this Site summary, because these 
data sets only include surveys from winter and June. 

The sitewide diversity indices, as indicated by the Simpson Index, have remained at a 
steady state for the last five years (Figure 3-17). Within each year, there is far more 
variability among the different seasons and habitats, but in tracking diversity indices from 
year to year, variability is minimal. Species richness and bird diversity indices compared 
between years and from season to season, regardless of habitat, show little change. 

Bird Community Measures in Habitats Within Seasons-Community 
measures of species richness and diversity indices vary across habitats within each 
season. Overall, richness and diversity indices show the variability normally associated 
with year-to-year responses to differing weather patterns. No significantly decreasing 
trends were noted over time across seasons within any of the seven major habitats (Table 
3-33). Compared to prior years, species richness is greater in 1998 (Table 3-34), but is 
proceeded by three years of relatively lower richness. 

Bird Community Measures for Breeding Birds in June-Over the past 
seven sample years (1 99 1 , 1993-1 998) combined, the breeding season diversity indices 
for all habitats on the Site show a steady state (Table 3-33). Most habitats within the Site 
show a similar steady trend, with the exception of mesic grasslands, which show an 
upward trend (D‘ = 0.76 in 1991 to D’ = 0.91 in 1998). Figure 3-18 shows June bird 
species diversity indices by habitat for all years. 

The habitats that consistently show the highest diversity indices are the woody habitats, 
such as riparian woodlands, tall upland shrubland, and leadplant-dominated riparian 
shrubland (Figure 3- 18). The grasslands generally show lower diversity indices, but have 
a very different assemblage of birds than do woody habitats. Marsh wetlands show the 
lowest diversity indices during the breeding season, in part because of the dominance of 
red-winged blackbirds in cattail marsh. Diversity among habitats is as expected, because 
woody habitats provide a greater diversity of niches than grassland or marshland. 

Species richness across all habitats during the breeding season (Table 3-35) shows an 
upward trend over time (42 in 199 1 to 54 in 1998). In addition to species richness, the 
similarity index helps with data analyses by indicating whether a drastic shift in the 
species of birds using the Site has occurred (e.g., a similarity index of less than 0.50). By 
using the Jaccard’s similarity index, one can see that the bird assemblages do change 
slightly from year to year (Table 3-36). These changes are the result of a certain species 
being absent one year and present the next, while another species may be present one 
year and absent the next. For example, in Table 3-36, the June species assemblage on the 
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Site in 1997 was most similar to that same assemblage in 1995, and least similar to 199 1. 
It is apparent that the sitewide assemblage of bird species in 1998 was akin in similarity 
to all other years, but was most similar to 1994 and 1996. 

Breeding bird assemblages show the greatest diversity indices in riparian woodland and 
tall upland shrubland habitats (Table 3-33). These two habitats, along with wetlands, 
have the greatest annual species richness maxima and averages (as indicated by bird 
surveys) of all the habitats surveyed (Table 3-34). Riparian woodland, tall upland 
shrubland, xeric grasslands, and mesic grasslands all exhibit an upward trend in species 
richness during the breeding season, with woodlands showing the largest increase . 
Leadplant-dominated riparian shrubland, wetlands, and reclaimed grasslands remain 
steady (Table 3-34). 

A number of species that had not been recorded in woodlands during previous bird 
surveys increased the 1998 species richness. These species were chipping sparrow 
(Spizella passerina), ferruginous hawk (Buteo regalis), gray catbird (Dumetella 
carolinensis), and great blue heron (Ardea herodias). Nearly every other species that had 
been observed in woodlands in prior years was also recorded there in 1998. Both these 
factors contributed to the large increase in species richness in 1998. 

In contrast to the large increase in species richness, especially in woodlands, one 
woodland species, the white-crowned sparrow (Zonotrichia leucophrys) was not observed 
during the breeding season in any of the seven habitats. In fact, this species was not 
observed during bird surveys conducted over any of the summer months. However, the 
species .was observed in shrublands and woodlands during the spring and fall migration. 
Because this species is migratory at the Site, its absence during the breeding season is not 
cause for alarm. The early onset of mild spring weather may have encouraged breeding 
pairs to seek their normal high-altitude breeding grounds earlier than in some years: 

An important subgroup of birds that use the Site during the breeding season is the 
neotropical migrants. This group of birds is characterized by species that travel to 
Central and South America to overwinter and return to breed in North America. In past 
years, a declining trend in species richness for neotropical migratory birds has been 
noted. However, species richness increased somewhat in the 1998 breeding season, 
especially in woodlands; the latest trend is upward in woodlands and mesic grasslands 
and a steady state in the remaining habitats (Table 3-37). Increases in neotropical species 
richness and diversity indices may be an indication of the importance of Rocky Flats 
habitats to this subgroup. Neotropical migrants globally have been a subgroup of concern 
in recent years because of range-wide declines in these species. It is somewhat surprising 
to find increasing trends at the Site when neotropical species in other places show 
significant declines. 

Recent studies in the Boulder Valley have demonstrated that only a modest level of 
industrial or urban development (5-1 0 percent of an area) can have significant negative 
impacts on bird utilization of a particular area (Bock 1999). The trend reversal at the Site 
may demonstrate the critical importance of these undeveloped lands to the conservation 
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of birds locally. This trend should be monitored. 

3.2.2.2 Bird Densities 

The bird densities discussed below are calculated from data collected during migratory 
bird surveys only. All densities are calculated as birdshquare kilometer (km’). The areas 
surveyed are belt transects of known area; therefore, these calculations are a direct 
correlation of numbers observed during the surveys. 

Bird Densities Sitewide-Most bird species observed within 50 m of the 
survey transects demonstrate a steady-state density across the Site from year to year. 
However, there are a few exceptions. Over the last five years, the European starling 
(Sturnus vulgaris) density has increased more than any other species (Table 3-38). Other 
species that demonstrate an upward trend in densities are the American robin (Turdus 
migrutorius), European starling, American goldfinch (Curduelis tristis), and grasshopper 
sparrow (Ammodrumus suvunnarum). Brown-headed cowbirds (Molothrus uter), 
mountain bluebirds (Siulia currucoides), pine siskins (Curduelis pinus), common snipe 
(Gullinago gullinugo), and barn swallows (Hirundo rusticu) demonstrated slight 
increases over the last five years. 

Birds showing a decline over time are red-winged blackbird (Ageluius phoeniceus), cliff 
swallow (Hirundo pyrrhonotu), mourning dove (Zenaidu mucrouru), song sparrow 
(Melospizu melodiu), and Brewer’s blackbird (Euphugus cyunocephulus). 

Bird Densities in J u n e  (Breeding Season)-The overall bird density (all 
species combined) in June over the entire site shows a declining trend over time (bird 
surveys from 199 1, 1993-1 998, Figure 3- 19, Table 3-39). However, during the last four 
years, this trend has leveled off, showing a steady state. Additionally, later in the 
summer (July-August), densities show an upward trend, perhaps indicating increasing 
breeding success from year to year. 

Overall bird densities by habitat in the month of June for all years are compared in 
Table 3-39. Four habitats (wetlands, riparian woodlands, riparian shrubland, and 
reclaimed grasslands) show a slight decrease in density over time. The native grasslands 
(mesic and xeric grasslands) and tall upland shrublands show an upward trend in density. 

Table 3-40 shows a summary of 2 1 species selected as representative of the Site. 
Combined densities for all birds have varied from 152.6 birds/km2 in 1991 to 
149.7 birddkm’ in 1998, showing what is probably normal fluctuation. After one year of 
particularly high densities overall, densities have stabilized around 150 birds per km2. 

Individual species show some interesting trends. Species with the steepest upward trend 
are undesirable species: the European starling and the brown-headed cowbird 
(Table 3-40). The increasing numbers of these two species probably affect native 
species. The European starling increase may affect cavity-nesting birds because of nest 
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site competition and depredation of young. The brown-headed cowbird, a bird parasite, 
may affect the breeding success of native breeding birds. Cowbirds lay their eggs in 
active nests of other species, and the host species raise the foster young. Young cowbirds 
grow quickly and aggressively out-compete the host’s own young for food. They also 
may push competing young and eggs out of the nest, destroying the host’s brood, and 
dominating the offered food for themselves. However, these effects have not been seen 
in community measures. Increases in these undesirable species may be a result of 
increasing urbanization surrounding the Site. 

Native species that show increasing trends include grasshopper sparrows, black-billed 
magpies, and rufous-sided towhees. These three species represent a wide range of 
habitats across the Site (grasshopper sparrows-grasslands, magpies and towhees- 
woody habitats). When bird survey data are analyzed, native species that show declining 
density trends include vesper sparrows (Pooecetes gramineus), Brewer’s blackbirds, song 
sparrows, western meadowlarks (Sturnella neglecta), red-winged blackbirds, and house 
finches (Carpodacus mexicanus) (Table 3-40). It should be noted that trends from multi- 
species surveys do not necessarily reflect trends shown by bird surveys. All but two 
species, the song sparrow and the house finch, are neotropical migrants. The relatively 
large decrease in house finch density may be due to the great mobility of the species. 
Like other finches, house finches form large, highly mobile feeding flocks that may travel 
widely. Records of high densities may reflect the presence of feeding flocks, rather than 
somewhat lower densities actually indicating a decline. 

Several species from each of the seven major habitat types (21 in all) were selected as 
representative of trends in bird densities (individuals per km2) for analyses of these 
species groups over time (see Table 3-41). Species were selected based on their overall 
abundance in each habitat type and/or their uniqueness to a particular habitat (indicator 
species). Trends of undesirable species, specifically the European starling (an alien 
species that out-competes native cavity-nesting birds for nest locations) and the brown- 
headed cowbird (a parasitic species), are also included in appropriate habitats. 

In reviewing the 21 selected species across all habitats on the Site, five species show at 
least a slight increasing trend over time. The European starling and the brown-headed 
cowbird (less desirable species), and the black-billed magpie and rufous-sided towhee, 
show substantial increases, especially over the 1997 and 1998 breeding seasons. Four 
species-house finch, mourning dove, red-winged blackbird, and vesper sparrow-show 
downward trends over time. (Multi-species census surveys do not reflect the declines 
shown in bird survey data.) 

The species showing the steepest decline, the house finch, was recorded in 1991 as large 
flocks in extremely high densities observed in woodlands. These large numbers and the 
associated flocks have not been recorded during any other year. Additionally,‘red- 
winged blackbirds show a decreasing trend in wetlands over the last eight years. This 
species was also once observed in wetlands at extremely high densities. Because Site 
wetlands have not decreased in area, nor have they been disturbed by Site activities, this 
trend may reflect a regional condition. The Colorado Front Range Urban Corridor is one 
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of the fastest growing regions in the country, and habitat fragmentation and alteration is 
commonplace. 

The red-winged blackbirds, song sparrows, common yellowthroats (Geothlypis trichus), 
and common snipe represent wetlands. The overall trend in abundance of these species 
in wetland areas is a steady state (Table 3-41), with the exception of the red-winged 
blackbird as indicated above. 

The house finch, European starling, northern oriole, American goldfinch, yellow 'warbler, 
brown-headed cowbird, and blue grosbeak represent riparian woodland habitat. Overall 
density trends of this group are increasing or steady state (Table 3-41), again with one 
exception: the house finch shows a decline over time. Of special note, European 
starlings and brown-headed cowbirds, both undesirable species, show an increasing trend 
in riparian woodland areas. Native species in general show a steady-state trend in 
densities. 

The vesper sparrow, mourning dove, European starling, northern oriole, and Brewer's 
blackbird represent leadplant-dominated riparian shrubland habitat. The overall trends of 
these selected species are declining (Table 3-4 1 ), with the exception of increasing 
European starling densities, especially over the last year. 

Tall upland shrubland habitat is represented by song sparrows, rufous-sided towhees, 
brown-headed cowbirds, black-billed magpies, yellow-breasted chats, and black-capped 
chickadees (Purus atricupillus). The overall densities for these species are increasing in 
this habitat, although yellow-breasted chats and song sparrows show a steady state. One 
interesting note is the recent appearance of black-capped chickadees in this habitat. 

' During the first two years, no chickadees were observed, but the species has since 
appeared, increased in abundance, and expanded into riparian woodland habitat. Once 
again, an undesirable species-the brown-headed cowbird-shows a steep upward trend 
in density. 

. 

The vesper sparrow, house finch, western meadowlark, western kingbird, and 
grasshopper sparrow represent mesic mixed grasslands. The densities of vesper sparrows 
and house finches are decreasing, whereas western kingbirds and western meadowlarks 
are steady. Grasshopper sparrow densities have increased slightly over the past six years. 

The vesper sparrow, western meadowlark, and grasshopper sparrow represent xeric 
mixed grasslands. These selected native species all show increased density over time. 
Also, there is a general trend of grasshopper sparrows increasing in grassland habitats 
across the site. Vesper sparrows demonstrate an overall decreasing trend in grasslands 
across the site. 

The western meadowlark, vesper sparrow, and grasshopper sparrow represent reclaimed 
grasslands. The overall trends for these selected species are decreasing. Vesper sparrows 
and western meadowlark densities are decreasing; grasshopper sparrows show a steady 
abundance in reclaimed grasslands. 

38 



Bird Densities During Migration Seasons-Densities of migrating birds are 
variable, and species use from year to year can be sporadic. Because of this variability, 
only the analyses of selected species are presented in this discussion. The species 
discussed below are special-concern species and undesirable species. It should be noted 
that all estimates of numbers of individuals over the five years analyzed should be used 
for comparison purposes only. These are not intended to be population estimates. 

Special-concern species occur sporadically from year to year, spring to fall, and within 
different habitats. The grasshopper sparrow, a representative special-concern species, is a 
prairie species and, accordingly, was found most consistently in the mesic, reclaimed, and 
xeric grassland communities. These three grasslands cover 1,966 hectares (ha) 
(4,856 acres), about 75 percent of the Site. The Site is on the edge of the species’ 
summer breeding range, which extends across the Great Plains to the Rocky Mountains. 
The grasshopper sparrow is present at nearly twice the densities in the spring than in the 
fall, with an average of 15.6 birds/km2 (0.156 birds/ha) in spring over the five years 
(1 994-1 998). 

Raptors, a group that includes several special-concern species, have shown much 
variability in both spring and fall, but typically, raptors are observed at higher densities in 
the spring than in the fall. Average spring densities of raptors as a group are 0.47 
birds/km2 (0.0047 birdsha) in spring, and fall densities average 0.36 birds/km2 (0.0036 
birdsha). Spring and fall raptor densities have shown decreasing trends in the past, but 
with the addition of 1998 data, trends in densities appear to be leveling off. Past 
decreasing trends probably reflect the reduced number of prairie dogs in the.vicinity of 
the Site since 1994. With a reduced prey base, raptors often seek better hunting 
elsewhere. Prairie dogs are reappearing in the area and apparently increasing in numbers 
from year to year. Correspondingly, raptor densities are beginning to return to pre- 1994 
levels. 

European starlings, considered a nuisance species, are found in all habitats on the Site. 
European starlings have increased steadily in numbers each spring, from a sitewide 
density of 8.3 birds/km2 in 1994 to 16.5 birds/ km2 in 1998. The most noticeable increase 
was in the riparian woodland habitat, from 37.8 bird/km2 to 62.2 birds/km2. Sitewide fall 
densities are highly variable, showing markedly higher densities in 1995 (1 5.7 birds/ 
km2) than 1996 (6.8 birds/ km2), which is attributable to a drop in starling density in the 
riparian wood and shrubland habitats. In 1998, starling densities (16.9 birds/ km2) 
surpassed 1995 levels. 

Bird Densities in Winter-Bird observations vary in the winter but are 
generally too sparse to yield valid density analyses. Songbirds may be observed in ones 
and twos along an entire transect, or may be observed in flocks of dozens or more. On 
the average, several transects a month during the winter will record no observations. 
While the variability may make statistical analyses difficult, this is the time that 
important observations of raptor species are often made. Some species are solely 
winter residents, leaving the Site to nest in more northern latitudes during the warmer 
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seasons. To raptors and other winter residents, the Site provides an important parcel of 
undeveloped land in which to overwinter. 
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FIGURE 3-1. TOTAL NUMBERS OF MULE DEER IN WINTER 11994-1 998) 
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FIGURE 3-2. ANNUAL MULE DEER POPULATION COMPARISONS FROM WINTER COUNTS 
(1 994-1 998) 
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FIGURE 3-8. WATERFOWL SPECIES RECORDED AT ROCKY FLATS ANNUALLY (1993-1998) 
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I Raptor nesting areas 
in the Rocky Flats Buffer Zone. 
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FIGURE 3-10. RAPTOR SPECIES RECORDED AT ROCKY FLATS ANUALLY (1993-1998) 

18 

16 

14 

12 

10 

a 

6 

4 

2 

a 
1993 1994 1995 1996 1997 I998 

rn Number of Species 



- 'S 

Locations of 1998 
fish sampling. 
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FIGURE 3-12. RESULTS OF THREE FROG WOCALIZATION SURVEYS IN 1998 
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Locations of collared Preble's mice 
in Rock Creek, 1998. 

Figure 3-14. 

MAP LEGEND 
r Waystations 

Fall Mouse 1 
Fall Mouse 2 

8 Summer Mouse 1 
@ Summer Mouse 2 
@ Summer Mouse 3 
0 Summer Mouse 4 
o Summer Mouse 5 
0 Summer Mouse 6 

Standard Map Features 
A/ Dirt Roads 
f../.' Fences 

Preble's mice 

3 g Z p d s  
I "  

1:16317 

hh 
500 0 500 1000 Feet 

State Plane Coordinate Projection 
Colorado Central Zone 

Datum: NAD27 

U.S. Department of Energy 
Rocky Flats Environmental Technology Site 

Kaiser-H&II 
Company. LLC 

MAP ID: mmf9W~3-14 April 26. 1999 



Jennrich-Turner home range 
estimation of collared Preble's 

meadow jumping mice 
using 90% probability ellipse. 
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FIGURE 3-16. SPECtES RICHNESS ACROSS ALL COMMUNITY TYPES, 1994-1998 
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FIGURE 3-17. BIRD DIVERSITY BY SEASON, 1994-1998 
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FIGURE 3-19, DE SlTIES (birdslsq. km) OF BREEDING BIRDS 
HABITAT (1991,4993-1998) 
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Table 3-1. Big game area use in 1998 based on sitewide significant species surveys 

Habitat ~ RF Grid N RF Grid E 
Type 

Season Common Name 

Spring 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
White-tailed Deer 
White-tailed Deer 

Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 

Summer 

Spedes 
Code 

ODHE1 
ODHEl 
ODHE1 
ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHE1 
ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHE1 
ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHE1 
ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHE1 
ODHEl 
ODHE1 
ODHEl 
ODVI1 
ODVll 

ODHEl 
ODHEl 
ODHEl 
ODHE1 

3 
5 
5 
6 
7 
7 
7 
7 
7 
7 
7 
8 
9 
10 
10 
10 
11 
11 
12 
13 
13 
13 
14 
15 
15 
15 
15 
4 
11 

2 
2 
4 
4 

L 
F 
Q 
0 
0 
F 
K 
M 
N 
P 
S 
P 
F 
E 
G 
P 
E 
0 
P 
F 
H 
N 
F 
J 
K 
M 
0 
R 
0 

N 
Q 
I 
J 

323 
322/323 

322 
322 
322 
110 
322 
322 
110 
322 
322 
324 
323 
323 
120 

2301322 
322 
322 
322 
230 

322/323 
322 
230 
20 

1 w322 
323 
322 
324 
322 

322 
322 
322 
322 

Group 
Size- 

6 
9 
3 
7 
4 
3 
30 
31 
4 
4 
6 
2 
11 
8 
4 
5 
1 
8 
10 
2 
31 
3 
3 
2 
16 
4 
15 
6 
1 

2 
1 
3 
2 

Male 

1 
2 

2 
5 
1 
4 

1 

1 

5 

1 
2 

4 
9 
2 

2 

Female 

6 
6 
1 

1 
10 

1 

3 
5 
1 
6 

2 
14 

2 
1 

6 
3 
1 

1 
1 .  
1 
2 

Un- 
Classifed 

Young 

2 

7 
4 

3 12 
30 

4 
6 

11 
8 

2 
1 4 

6 10 
1 
3 

15 

1 

1 

0 



Table 3-1. Big game area use in 1998 based on sitewide significant species surveys 

Season Habitat 
Type 

RF Grid N RF Grid E Species 
Code 

Fall 

I 

, 

Common Name 

Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
White-tailed Deer 

Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 

ODHE1 
ODHE1 
ODHEl 
ODHEl 
ODHE1 
ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHE1 
ODHE1 
ODHEl 
ODHE1 
ODHE1 
ODHE1 
ODHE1 
ODHE1 
ODHE1 
ODHE1 
ODHE1 
ODHE1 
ODHEl 
ODVll 

ODHE1 
ODHE1 
ODHEl 
ODHEl 
ODHE1 
ODHE1 
ODHE1 
ODHEl 
ODHEl 
ODHEl 

6 
7 
7 

8 
10 
10 
10 
11 
12 
12 
12 
13 
13 
14 
14 
14 
14 
14 
14 
15 
15 
16 
2 

2 
3 
4 
5 
5 
5 
6 
7 
7 
7 

a 

I 
J 
L 
N 
S 
F 
G 
P 
J 
F 
0 
P 
F 
P 
F 
H 
L 
M 
0 
P 
G 
K 
K 
0 

P 
L 
P 
I 
0 
P 
0 
F 
L 
Q 

1301323 
322 
322 
322 
322 
324 
322 
322 
324 
30 
322 
322 
230 
322 
323 
323 
323 
323 
322 
322 
230 
230 
322 
322 

322 
322 
322 
20 
110 
322 
322 
322 
322 
324 

Group 
Size 

2 
2 
1 
1 
1 
2 
5 
2 
1 
1 
1 
4 
4 
1 
1 
2 
1 
1 
2 
1 
1 
1 
2 
8 

6 
3 
1 
3 
5 
12 
1 
3 
3 
2 

Male Female Un- 
Classifed Young 

1 1 
1 1 

1 
1 

1 
2 

2 
1 

1 
2 
4 
1 
.1 
2 
1 

5 

1 

1 
2 

1 
1 
2 
3 3 

1 

4 1 

1 
3 

3 
4 5 
1 
2 1 
3 

1 

2 

2 

1 

2 
3 

1 
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Table 3-1. Big game area use in 1998 based on sitewide significant species surveys 

. .  Habitat RF Grid N RF Grid E. ,Type Season Common Name 

Mule Deer 
’ Mule Deer 

Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 

Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 

Winter 

, 

Species 
Code 

ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHE1 
ODHE1 
ODHEl 
ODHEl 
ODHEl 
ODHE1 
ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHEl 

ODHE1 
ODHEl 
ODHEl 
ODHE1 
ODHEl 
ODHE1 
ODHEl 
ODHE1 
ODHEl 
ODHEl 
ODHEl 

8 
8 
8 
9 
10 
10 
10 
11 
11 
12 
12 
12 
12 
13 
13 
13 
14 
14 
14 
15 
15 
15 
15 

4 
5 
6 
6 
6 
7 
7 
7 
7 
7 
8 

K 
N 
0 
R 
H 

P 
F 
P 
F 
G 
L 
0 
F 
I 
K 
E 
L 

, N  
F 
H 
K 
0 

L 
M 
I 
0 
T 
G 
I 
I 
P 
Q 
M 

- 0 

420 
322 
322 
322 
323 

20f322 
322 
323 
110 
322 
323 
322 
93 

2301322 
323 

322/324 
322 
323 
322 
20 
322 
230 
323 

322 
322 
10 

322 
322 
110 
322 
21 2 
322 
322 
322 

Group 
size- 

3 
1 
1 
4 
1 
7 
2 
3 
6 
6 
1 
3 
3 
2 
1 
14 
2 
15 
1 
3 
1 
9 
1 

25 
21 
1 
8 
3 
9 
13 
3 
3 
7 
9 

Male 

1 

1 

1 

3 
1 

2 

3 
1 
3 
1 
1 

9 
9 

3 

1 
1 

Female Young 

2 1 

1 
2 1 
1 
4 2 
2 
3 
4 1 

1 

7 5 
2 
9 3 

6 2 

12 4 
9 3 
1 
5 3 

7 2 
10 2 
1 1 
1 2 
6 1 
5 4 

Un- 
Classifed 

1 

6 

3 

1 
1 

1 



Table 3-1. Big game area use in 1998 based on sitewide significant species surveys 

Un- 
Young Classifed Male Female Habitat Group 

Size 
Season Common Name pecies RF Grid N RF Grid E Type 

Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
Mule Deer 
White-tailed Deer 
White-tailed Deer 
White-tailed Deer 

ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHE1 
ODHEl 
ODHE1 
ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHEl 
ODHE1 
ODHEl 
0DHE1 
ODHEl 
ODHEl 
ODVll 
ODVll 
ODVI1 

8 0 
8 R 
10 G 
11 0 
11 P 
11 S 
12 P 
12 S 
12 T 
13 E 

, 13 F 
13 H 
13 N 
14 G 
14 L 
14 0 
14 S 
14 U 
15 L 
15 R 
16 H 
16 J 
2 0 
11 P 
14 0 

322 
322 
322 

3W323 
21 2 
322 
322 
322 
322 
322 
322 
322 
322 
323 
323 
322 
230 
322 
322 
322 
323 
322 
322 
212 
322 

20 
6 
8 
15 
7 
2 
1 
4 
2 
4 
9 
8 
46 
4 
6 
24 
4 
16 
5 
9 
3 
8 
6 
1 
1 

1 
2 

4 
'1  
2 
1 
4 
2 
4 
'2 

5 

2 
7 

16 
1 
9 
2 
3 
2 

15 
3 
4 
4 
4 

5 
4 
8 
3 
2 
11 
3 

2 

1 
4 
3 
1 
1 

4 
1 
4 
7 
2 

2 
4 
5 28 
1 
2 
6 
1 

2 

1 
1 



Table 3-2. Big game relative abundance by habitat in 1998 based on multi-species census 

I otal Total # IJ ercent o f  
0 surveys 

Total # Time in Obs/Min. in Obs for Species/ 
Season Common Name Hab Type Observed Habitat Habitat (1) Species Habtype 

Spring . -  
Mule deer 
Mule deer 
Mule deer 
Mule deer 
Mule deer 
White-tailed deer 

Mule deer 
Mule deer 
Mule deer 
Mule deer 
Mule deer 
Mule deer 
Mule deer 
Mule deer 
Mule deer 
Mule deer 
Mule deer 
White-tailed deer 
White-tailed deer 

Summer 

Fall 
Elk (Wapiti) 
Mule deer 
Mule deer 
Mule deer 
Mule deer 
Mule deer 
Mule deer 
Mule deer 
Mule deer 
Mule deer 
Mule deer 
White-tailed deer 
White-tailed deer 

Elk (Wapiti) 
Mule deer 
Mule deer 
Mule deer 
Mule deer 
Mule deer 
Mule deer 

’ Mule deer 

Winter 

20 
110 
230 
322 
323 
110 

10 
20 
30 
93 

110 
21 1 
21 2 
230 
322 
323 
324 
30 

21 1 

30 
10 
20 
30 

110 
21 1 
21 2 
230 
322 
323 
324 
110 
230 

230 
20 

110 
212 
230 
322 
323 
324 

6 
44 
39 
85 
17 
2 

1 
5 
6 
2 

18 
2 

10 
18 
3 
4 
1 
3 
1 

1 
12 
7 
1 

62 
1 

17 
31 
24 
3 
9 
2 
3 

1 
4 
8 
1 

34 
74 
9 
7 

120 
337 
176 
100 
1 34 
337 

49 
74 

111 
28 

352 
50 
79 

159 
67 

170 
28 

111 
50 

87 
50 
88 
87 

31 0 
35 
79 

1 64 
90 

138 
29 

31 0 
164 

137 
126 
300 
94 

137 
93 

114 
59 

0.050 
0.131 
0.222 
0.856 
0.1 27 
0.006 

0.020 
0.068 
0.054 
0.071 
0.051 
0.040 
0.127 
0.113 
0.045 
0.024 
0.036 
0.027 
0.020 

0.01 1 
0.240 
0.080 
0.01 1 
0.200 
0.029 
0.21 5 
0.189 
0.267 
0.022 
0.31 0 
0.006 
0.01 8 

0.007 
0.032 
0.027 
0.01 1 
0.248 
0.796 
0.079 
0.1 19 

191 
191 
191 
191 
191 

2 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
4 
4 

1 
167 
1 67 
167 
167 
167 
1 67 
167 
167 
167 
167 

5 
5 

1 
1 37 
137 
1 37 
137 
137 
137 
137 

3.14 
23.04 
20.42 
44.50 
8.90 

100.00 

1.43 
7.14 
.8.57 
2.86 

25.71 
2.86 

14.29 
25.71 
4.29 
5.71 
1.43 

75.00 
25.00 

100.00 
7.1 9 
4.1 9 
0.60 

37.1 3 
0.60 

10.18 
18.56 
14.37 
1 .eo 
5.39 

40.00 
60.00 

100.00 
2.92 
5.84 
0.73 

24.82 
54.01 
6.57 
5.1 1 

(1 I Relative abundance 

., . . - .  



Table 3-3. Large rodent and lagomorph area use in 1998 base on sitewide significant species surveys 

'peaes Habitat Group Un- 
Size Season Common Name 'Code RFGridN RFGridE e Male Female Young 

Spring 
Black-tailed Prairie Dog 
Muskrat 
Desert Cottontail 
Desert Cottontail 

Black-tailed Prairie Dog 
Desert Cottontail 
Muskrat 
Desert Cottontail 
Muskrat 

Muskrat 
Desert Cottontail 
Desert Cottontail 

Black-tailed Prairie Dog 
Desert Cottontail 

Summer 

Fall 

Winter 

CYLUl 
ONZll 
SYAUl 
SYAU1 

CYLU1 
SYAUl 
ON211 
SYAU1 
ON211 

ON211 
SYAUl 
SYAUl 

CYLU1 
SYAUl 

2 
3 
7 
12 

2 
2 
7 
7 
10 

10 
14 
14 

2 
9 

0 
R 
N 
Q 

0 
0 
N 
N 
0 

0 
L 
N 

0 
N 

322 5 
54 1 
540 1 
520 1 

322 9 
322 1 
54 1 
420 1 
54 1 

54 2 
540 1 
540 1 

322 5 
540 1 

1 4 
1 
1 
1 

9 
1 
1 
1 
1 

2 
1 
1 

5 
1 



Table 3-4. Lagomorph and large rodent relative abundance by habitat in 1998 based on multi- 
species census surveys 

Total Obs/Min. Total # Percent of 
Hab Total # Time in in Habitat Obs for Species/H 

Season Common Name Type Observed Habitat (1) Species abtype 
Spring 

Summer 

Muskrat 54 
Desert Cottontail 530 

Muskrat 54 
Desert Cottontail 324 
Desert Cottontail 420 

Common Porcupine 230 
Desert Cottontail 530 

Winter 

1 113 0.009 1 100.00 
3 5 0.600 3 100.00 ' 

13 ~ 131 0.099 13 100.00 
1 28 0.036 2 50.00 
1 6 0.167 2 50.00 

1 137 0.007 1 100.00 
1 1 1 .ooo 1 100.00 

.- 

I . . . . . . _._,__-_ , , . .  . ~ .._..., --.--,T-- ...--.-_. -.. -.-- . . . .. . . . . 



Table 3-5. Carnivore relative abundance by habitat in 1998 based on multi-species census 
surveys 

Total Obs/Min. Total # Percent of 
Total # Time in in Habitat Obs for SpeCies/H 

Season Common Name Hab Type Observed Habitat (1) Species abtype 
Fall 

Coyote 
Coyote 
Coyote 
coyote 
coyote 
Coyote 

Coyote 
coyote 
Mountain lion 

coyote 
coyote 
Coyote 
coyote 

Coyote 
Coyote 
coyote 

Spring 

Summer 

Winter 

Mountain lion 
Mountain lion 

20 
110 
21 2 
230 
322 
323 

230 
322 
322 

20 
110 
230 
322 

30 
110 
230 
21 2 
230 

1 88 
1 31 0 
1 79 
5 164 
2 90 
1 138 

1 176 
3 100 
1 100 

2 74 
1 352 
3 159 
1 67 

1 49 
2 300 
7 1 37 
1 94 
1 137 

0.01 1 
0.003 
0.01 3 
0.030 . 
0.022 
0.007 

0.006 
0.030 
0.01 0 

0.027 
0.003 
0.01 9 
0.01 5 

0.020 
0.007 
0.051 
0.01 1 

11 
11 
11 
11 
11 
11 

4 
4 
1 

7 
7 
7 
7 

10 
10 
10 
2 

9.09 
9.09 
9.09 

45.45 
18.18 
9.09 

25.00 
75.00 

100.00 

28.57 
14.29 
42.86 
14.29 

10.00 
20.00 
70.00 
50.00 

0.007 2 50.00 

(1) Relativeabundance 

-._-. . , , ..._.-_._ --..-.,,.. -.. ,. . . . .. ..- ... .. -, _ _ _  .-- ., 



Table 3-6. Carnivore area use in 1998 based on sitewide significant species surveys 

/1 

Common Species Habitat Un- Season Name 
Spring 

RF Grid N RF Grid E e C,assifed Code 

Coyote 
Coyote 
Coyote 

Coyote 

Coyote 

Summer 

Fall 

Coyote 
Coyote 
Coyote 
Coyote 
Coyote 

Coyote 
coyote 
Coyote 
coyote 
Coyote 
coyote 

Winter 

CAM1 
CAM1 
CAM1 

CAM1 

CAM1 
CAM1 
C A M l  
CAM1 
CAM1 
C A M l  

CAM1 
CAM1 
C A M l  
CAM1 
CAM1 
CAM1 

2 
3 
7 

2 

5 
12 
13 
14 
14 
15 

2 
4 
4 
5 
7 
15 

F 323 
N 323 
R 322 

T 93 

R 21 1 
N 322 
E 323 
H 20 
J 230 
L 323 1 

G 323 1 
M 322 2 
R 324 1 
I 323 1 
N 20 1 
F 230 1 

.- Q 

. . . .. , -..,___." ,_._ . . .--, _.........l__l 



Table 3-7. Waterfowl area use in 1998 based on sitewide significant species surveys 

Season Common Name Species Code RF Grid N RF Grid E Group Size Male Female Young Unclassifed 
- 
Spring 

Green-winged Teal 
Mallard 
Gadwall 
Lesser Scaup 
Ring-necked Duck 
Canada Goose 
Bufflehead 
American Coot 
Double-crested Cormorant 
Redhead 
American Coot 
Pied-billed Grebe 
Ring-necked Duck 
Canada Goose 
American Coot 
Pied-billed Grebe 
American Coot 
Lesser Scaup 
Pied-billed Grebe 
Pied-billed Grebe 
Cinnamon Teal 
Mallard 
Lesser Scaup 
Canada Goose 
Bufflehead 
Common Goldeneye 
Common Merganser 
Pied-billed Grebe 
Blue-winged Teal 
Mallard 
Lesser Scaup 
Canada Goose 
Pied-billed Grebe 
Gadwall 

. Mallard 

ANCRl 
ANPL1 
ANSTl 
AYAFl 
AYCOl 
BRCAl 
BUALl 
FUAMl 
PHAU1 
AYAM1 
FUAMl 
POP01 
AYCO1 
BRCAl 
FUAMl 
POP01 
FUAMI 
AYAFl 
POP01 
POP01 
ANCYl 
ANPLl 
AYAF1 
BRCAl 
EUALl 
BUCLl 
MEMEl 
POP01 
AND11 
ANPLl 
AYAFl 
BRCAl 
POP01 
ANSTl 
ANPLl 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
7 
7 
7 
7 
7 
7 
7 
7 
7 
10 
10 
10 
10 
10 
10 
11 

T 
T 
T 
T 
T 
T 
T 
T 
T 
U 
U 
U 
R 
R 
R '  
R 
S 
R 
R 
N 
P 
P 
P 
P 
P 
P 
P 
P 
0 
0 
0 
0 
0 
P .  
N 

2 
2 
2 
21 
26 
2 
6 
25 
1 
2 
2 
9 
9 
2 
1 
2 
3 
5 
1 
3 
4 
5 
2 
2 
2 
2 
3 
1 
2 
3 
2 
8 
1 
2 
1 

1 
1 
1 
1 

13 
1 
3 

1 

6 
1 

' 4  

2 
3 
1 
1 
1 
1 
1 

1 
.1 
1 
4 

1 
1 

1 
1 
1 
1 
13 
1 
3 

1 

3 
1 

1 

2 
2 
1 
1 
1 
1 
2 

1 
1 
1 ,  
4 

1 

19 

25 
1 

2 
9 

1 
2 
2 

1 
2 

1 



6 -0  
i Table 3-7. Waterfowl area use in 1998 based on sitewide significant species surveys 

Season Common Name Species Code RF Grid N RF Grid E Group Size Male Female Young Unclassifed 
Canada Goose BRCAl 11 N 
Pied-billed Grebe 
Redhead 
Northern Pintail 
Mallard 
Gadwall 
Lesser Scaup 
Bufflehead 
Mallard 
American Wigeon 
Mallard 
Ring-necked Duck 
Canada Goose 
Redhead 
Pied-billed Grebe 
Blue-winged Teal 
Mallard 
Gadwall 
Gadwall 
Bufflehead 
Pied-billed Grebe 
Green-winged Teal 
Cinnamon Teal 
Blue-winged Teal 
Mallard 
Great Blue Heron 
Bufflehead 
Common Goldeneye 
Hooded Merganser 
Doublecrested Cormorant 
Green-winged Teal 
Mallard 
Great Blue Heron 
Mallard 
Lesser Scaup 
Bufflehead 

POP01 
AYAMl 
ANAC1 
ANPLl 
ANST1 
AYAFl 
BUALl 
ANPL1 
ANAMl 
ANPLl 
AYCO1 
BRCA1 
AYAM1 
POP01 
AND11 
ANPLl 
ANST1 
ANST1 
BUALl 
POP01 
ANCR1 
ANCY1 
AND11 
ANPLl 
ARHEl 
BUALl 
BUCL1 
LOCUl 
PHAUl 
ANCR1 
ANPLl 
ARHEl 
ANPL1 
AYAF1 
BUAL1 

11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 

N 
P 
Q 
Q 
Q 
Q 
Q 
F 
L 
L 
L 
L 
0 
0 
P 
P 
P 
P 
P 
P 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
H 
H 
H 
L 
L 
L 

2 
1 
2 
6 
4 
14 
15 
2 
2 
2 
5 
1 
2 
1 
1 
3 
5 
2 
2 
2 
1 
16 
1 
5 
24 
1 
2 
4 
3 
2 
1 
3 
1 
3 
3 
2 

1 

1 
2 
3 
7 
11 . 
1 
1 
1 
3 
1 
1 
1 

1 
4 
1 
1 
1 
1 
10 
1 
3 
18 
1 
1 
2 
1 

1 

1 
4 
1 
7 
4 
1 
1 
1 
2 

1 

2 
1 
1 
1 
1 

6 .  

2 
6 

1 
2 
2 

1 
1 2 

2 1 
2 1 
1 1 

1 

1 



Table 3-7. Waterfowl area use in 1998 based on sitewide significant species surveys 

Season Common Name Species Code RF Grid N RF Grid E Group Size Male Female Young Unclassifed 
Pied-billed Grebe POP01 13 1 
Canada Goose 
Lesser Scaup 
Doublecrested Cormorant 

Blue-winged Teal 
Mallard 
Gadwall 
Redhead 
Canada Goose 
American Coot 
Ruddy Duck 
American Coot 
Doublecrested Cormorant 
Pied-billed Grebe 
Mallard 
American Coot 
Pied-billed Grebe 
Mallard 
Doublecrested Cormorant 
Blue-winged Teal 
Pied-billed Grebe 
Mallard 
American Coot 
Doublecrested Cormorant 
Mallard 
Great Blue Heron 
Doublecrested Cormorant 
Cinnamon Teal 
Blue-winged Teal 
Mallard 
Mallard 
Mallard 
Great Blue Heron 
Blue-winged Teal 

Summer 

’, Mallard 

BRCAl 
AYAFl 
PHAUl 

AND11 
ANPL1 
ANSTl 
AYAMl 
BRCAI 
FUAMl 
O U A l  
FUAMl 
PHAUl 
POP01 
ANPL1 
FUAM1 
POP01 
ANPLl 
PHAU1 
AND11 
POP01 
ANPLl 
FUAM1 
PHAUl 
ANPLl 
ARHEl 
PHAUl 
ANCY 1 
AND11 
ANPLl 
ANPL1 
ANPL1 
ARHEl 
ANDil 
ANPLl 

13 
13 
13 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 

3 
3 
3 
4 
4 
4 
4 
7 
7 
7 
7 
10 
10 
10 
10 
11 
11 
12 
12 

3 

L 
P 
Q 
Q 

T 
T 
T 
T 
T 
T 
T 
U 
U 
U 
F 
R 
R 
S 
S 
R 
R 
S 
S 
N 
P 
P 
P 
0 
0 
0 
P 
Q 
Q 
L 
L 

1 
2 
1 
4 

9 
45 
2 
4 
4 
52 
2 
15 
1 
14 
1 
3 
8 
1 
1 
1 
2 
2 
1 
3 
2 
1 
2 
1 

19 
13 
9 
6 
1 
1 
2 

1 

4 
1 
2 

2 

1 
1 

1 

1 

1 

7 
3 
2 
3 

1 
2 

4 

9 
2 32 

4 
52 

1 14 
1 

6 - 8  

2 
8 

1 
1 
2 

1 
3 

1 

1 
1 1 

5 5 
9 
5 2 

3 
1 

G .... . 



Q 
! Table 3-7. Waterfowl area use in 1998 based on sitewide significant species surveys 

Q 

Season Common Na-me Species Code RF Grid N RF Grid E Group Size Male Female Young Unclassifed 
Great Blue Heron ARHEl 12 L 1 1 
Blue-winged Teal AND11 12 N 3 3 
Mallard ANPLl 12 N 4 1 2 1 
Blue-winged Teal AND11 12 0 4 2 2 
Mallard ANPLl 12 0 22 1 4 17 
Great Blue Heron ARHEl 12 0 1 1 
Double-crested Cormorant PHAUl 12 0 2 2 
Mallard ANPLl 12 P 5 2 3 
Great Blue Heron ARHE1 12 P 1 1 
Blue-winged Teal AND11 12 Q 1 1 
Mallard ANPLl 12 Q 12 3 9 0 0 
Double-crested Cormorant PHAU1 12 Q a 0 0 0 a 
Blue-winged Teal AND11 13 H 5 1 4 
Mallard ANPLl 13 H 1 1 
American Coot FUAMl 13 L 7 1 4 2 
Pied-billed Grebe POP01 13 L 1 1 
Great Blue Heron ARHEl 13 Q 1 1 

Bufflehead BUALl 2 T 4 2 2 
Pied-billed Grebe POP01 2 T 1 1 
American Coot FUAM1 2 U 1 1 
Pied-billed Grebe POP01 2 U 1 1 
Mallard ANPL1 3 R 4 3 1 

Fall 

, 

i i Bufflehead BUAL1 3 R 9 7 2 
1 Blue-winged Teal AND11 3 S 1 1 
4 Mallard ANPLl 4 R 6 4 2 

Pied-billed Grebe POP01 4 R 4 4 

Mallard ANPLl 10 0 7 5 2 

Bufflehead BUALl 11 Q 3 1 2 
Mallard ANPLl 12 0 3 3 
Mallard ANPLl 12 P 1 1 

*, Bufflehead BUALl 12 P 2 2 
Mallard ANPLl 12 Q 1 1 
Bufflehead BUALl 12 Q 6 3 3 

Green-winged Teal ANCRl 10 0 9 6 2 1 

Blue-winged Teal AND11 11 Q 2 1 1 



Table 3-7. Waterfowl area use in 1998 based on sitewide significant species surveys 

Mallard 
Bufflehead 

Mallard 
Lesser Scaup 
Canada Goose 
Bufflehead 
Common Merganser 
Mallard 
Ring-necked Duck 
Canada Goose 
Common Merganser 
Redhead 
Common Goldeneye 
Mallard 
Mallard 
Mallard 
Mallard 
Redhead 
Mallard 
Redhead 
Mallard 

Winter 

ANPL1 13 
BUAL1 13 

ANPLl 2 
AYAFl 2 
BRCAl 2 
BUALl 2 
MEME1 2 
ANPLl 3 
AYCOl 3 
BRCAl 3 
MEME1 3 
AYAMl 4 
BUCL1 4 
ANPL1 10 
ANPLl 11 
ANPLl 12 
ANPLl 12 
AYAMl 12 
ANPL1 12 
AYAMl 13 
ANPLl 13 

H 
Q 

T 
T 
T 
T 
T 
R 
R 
R 
R 
R 
R 
P 
Q 
N 
0 
0 
P 
Q 
U 

Season Common Name Species Code RF Grid N RF Grid E Group Size Male Female Young Unclassifed 
Green-winged Teal ANCR1 13 H 4 4 

2 1 
10 7 

2 1 
1 1 

38 1 
1 1 
1 1 
11 6 
13 11 
2 1 
4 1 
7 4 
3 1 
3 2 
2 1 
2 1 
14 8 
19 
2 1 
2 1 
2 1 

36 

16 

1 
3 

1 

1 

5 
2 
1 
3 
3 
2 
1 
1 
1 
6 
3 
1 
1 
1 

., .. 
f; -. . .: 
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Table 3-8. Waterfowl relative abundance in 1998 based on multi-species census surveys 

Common Name 
Mallard 
American Coot 
Blue-winged Teal 
Pied-billed Grebe 
Ring-necked Duck 
Bufflehead 
Green-winged Teal 
Common Snipe 
Killdeer 
Lesser Scaup 
Cinnamon Teal 
Redhead 
Canada Goose 
Doublecrested Cormorant 
Great Blue Heron 
Spotted Sandpiper 
Common Goldeneye 
Gadwall 
American White Pelican 
Hooded Merganser 
Common Merganser 
Northern Shoveler 
Sora 
American Wigeon 
Blackcrowned Night-heron 
Lesser Yellowlegs 

Total Obs. in 1998 
370 
176 
93 
75 
73 
66 
58 
41 
38 
32 
26 
24 
18 
16 
15 
12 
10 
9 
5 
4 
3 ’  
2 
2 
1 
1 
1 

Obs./Min.(l) of 
Species in 1998 

0.0781 
0.0371 
0.01 96 
0.01 58 
0.01 54 
0.01 39 
0.01 22 
0.0087 
0.0080 
0.0068 
0.0055 
0.0051 
0.0038 
0.0034 
0.0032 
0.0025 
0.0021 
0.001 9 
0.001 1 
0.0008 
0.0006 
0.0004 
0.0004 
0.0002 
0.0002 
0.0002 

. . .. . . . . .... -..__ , 
. , .. . . ...____ 



Table 3-9. Waterfowl relative abundance in spring 1998 based on multi-species census surveys 

Total Obs/Min. Percent Of Total Obs./Min. 
Hab Total # Time in in Habitat SpeciesIH Obs. in of Species 

Common Name Type Observed Habitat (1) abtype Spring in Spring 
Spotted Sandpiper 54 1 113 0.009 50.00 
Spotted Sandpiper 
Northern Shoveler 
Green-winged Teal 
Cinnamon Teal 
Blue-winged Teal 
Blue-winged Teal 
Mallard 
Mallard 
Mallard 
Mallard 
Mallard 
Mallard 
Mallard 
Mallard 
Gadwall 
Great Blue Heron 
Great Blue Heron 
Great Blue Heron 
Lesser Scaup 
Redhead 
Ring-necked Duck 
Canada Goose 
Canada Goose 
Bufflehead 
Killdeer 
Killdeer 
Killdeer 
Killdeer 
American Coot 
Common Snipe 
Common Snipe 
Common Snipe 
Common Snipe 
Common Snipe 
American White Pelican 
Dou ble-cres ted 
Dou ble-crested 
Pied-billed Grebe 

93 
54 
54 
54 
54 
93 
20 
43 
54 
93 

110 
21 1 
212 
230 
54 
30 
54 

s 110 
54 
54 
54 
54 

324 
54 
20 
93 

110 
420 
54 
10 
20 
30 

110 
21 1 
54 
54 
93 
54 

1 
2 

30 
24 
16 
3 
4 
2 

67 
8 
9 
1 
2 
1 
7 
2 
3 
1 

30 
5 

49 
JO 
2 

26 
3 

11 
3 
1 

39 
2 

27 
3 
1 
1 
2 
5 
1 

16 

21 
113 
113 
113 
113 
21 

120 
3 

113 
21 

337 
30 
96 

1 76 
113 
54 

113 
337 
113 
113 
113 
113 
24 

113 
1 20 
21 

337 
3 

113 
46 

120 
54 

337 
30 

11'3 
113 
21 

113 

0.048 
0.01 8 
0.265 
0.21 2 
0.142 
0.143 
0.033 
0.667 
0.593 
0.381 
0.027 
0.033 
0.021 
0.006 
0.062 
0.037 
0.027 
0.003 
0.265 
0.044 
0.434 
0.088 
0.083 
0.230 
0.025 
0.524 
0.009 
0.333 
0.345 
0.043 
0.225 
0.056 
0.003 
0.033 
0.01 8 
0.044 
0.048 
0.142 

50.00 
100.00 
100.00 
100.00 
84.21 
15.79 
4.26 
2.13 

71.28 
8.51 
9.57 
1.06 
2.13 
1.06 

100.00 
33.33 
50.00 
16.67 

100.00 
100.00 
100.00 
83.33 
16.67 

100.00 
16.67 
61.11 
16.67 
5.56 

100.00 
5.88 

79.41 
8.82 
2.94 
2.94 

100.00 
83.33 
16.67 

100.00 

2 
2 

30 
24 

19 

94 
7 

6 
30 
5 

49 

12 
26 

18 
39 

34 
2 

6 
16 

0.002 
0.002 
0.024 
0.01 9 

0.01 5 

0.075 
0.006 

0.005 
0.024 
0.004 
0.039 

0.01 0 
0.021 

0.014 
0.031 

0.027 
0.002 

0.005 
0.01 3 

(1) Rolabvo abundance 

0 

. . . . . -. . . .- _ _  .. _ _  - __ ... _ _  ~ .. .. . .  .. - - . . . . . . . . . . . . . . . . . . . . .. 



Table 3-10. Waterfowl relative abundance in summer 1998 based on multi-species census 
surveys 

(- ; 
Percent ObsJMin. 

Obs/Min. of Total of Species 

Common Name Type Observed Habitat (1) Habtype Summer Summer 
Spotted Sandpiper 54 5 131 0.038 50.00 

W 

Hab Total # Time in in Habitat Species/ Obs. in in 

Spotted Sandpiper 
Green-winged Teal 
Cinnamon Teal 
Blue-winged Teal 
Blue-winged Teal 
Mallard 
Mallard 
Mallard 
Gadwall 
Great Blue Heron 
Redhead 
Canada Goose 
Killdeer 
Killdeer 
Killdeer 
American Coot 
Common Snipe 
Common Snipe 
Black-crowned Night-heron 

Doubletrested Cormorant 
Pied-billed Grebe 
Lesser Yellowlegs 

(I American White Pelican 

93 5 
54 2 
54 2 
54 55 
93 3 
54 154 
93 10 

110 1 
54 2 
54 8 
54 4 
54 2 
54 6 
93 10 

420 1 
54 103 
20 1 
30 . 3 
54 1 
54 3 
54 10 
54 ’ 38 
54 1 

28 
131 
131 
131 
28 

131 
28 

352 
131 
131 
131 
131 
131 
28 
6 

131 
74 

111 
131 
131 
131 
131 
131 

0.179 
0.01 5 
0.01 5 
0.420 
0.107 
1.176 
0.357 
0.003 
0.01 5 
0.061 
0.031 
0.01 5 
0.046 
0.357 
0.167 
0.786 
0.014 
0.027 
0.008 
0.023 
0.076 
0.290 
0.008 

50.00 10 
100.00 2 
100.00 2 
94.83 
5.17 58 

93.33 
6.06 
0.61 165 

100.00 2 
100.00 8 
100.00 4 
100.00 2 
35.29 
58.82 
5.88 17 

100.00 103 
25.00 
75.00 4 

100.00 1 
100.00 3 
100.00 10 
100.00 38 
100.00 1 

0.008 
0.002 
0.002 

0.044 

0.126 
0.002 
0.006 
0.003 
0.002 

0.01 3 
0.079 

0.003 
0.001 
0.002 
0.008 
0.029 
0.001 



Table 3-1 1. Waterfowl relative a b u n d a n c e h  fall 1998 based on mulit-species census surveys 

Common Name 
American Wigeon 
Green-winged Teal 
Blue-winged Teal 
Blue-winged Teal 
Mallard 
Mallard 
Mallard 
Great Blue Heron 
Ring-necked Duck 
Bufflehead 
Common Goldeneye 
Killdeer 
Killdeer 
American Coot 
Common Snipe 
Common Merganser 
sora 
Pied-billed Grebe 

Total Obs/Min. Percent of 0 bs./M in. 
in Habitat SpeciedH Total Obs. of Species Total # Time in 

Hab Type Observed Habitat (0 abtype in Fall in Fall 
54 1 96 0.010 100.00 1 0.001 
54 24 96 0.250 100.00 24 0.020 
30 2 87 0.023 12.50 
54 14 96 0.146 87.50 16 0.014 
54 55 96 0.573 90.16 
93 2 2 1.000 3.28 

21 2 4 79 0.051 6.56 61 0.052 
54 1 96 0.010 100.00 1 0.001 
54 10 96 0.104 100.00 10 0.009 
54 40 96 0.417 100.00 40 0.034 
54 1 96 0.010 100.00 1 0.001 
54 1 96 0.010 33.33 
93 2 2 1.000 66.67 3 0.003 
54 34 96 0.354 100.00 34 0.029. 
20 1 88 0.011 100.00 1 0.001 
54 I 96 0.010 100.00 1 0.001 
230 2 164 0.012 100.00 2 0.002 
54 21 96 0.219 100.00 21 0.018 

, . . - . . . . 



Table 3-12. Waterfowl relative abundance in winter 1998 based on multi-species census 

I Otai Obs/Min. t'ercent 01 UDS./Mln. Of 
Hab Total # Time in in Habitat Species/H Total Obs. Species in 

Type Observed Habitat (1) abtype in Winter Winter 

ci surveys 

Common Name 

Mallard 54 50 34 1.471 100.00 50 0.050 

Redhead 54 15 34 0.441 100.00 15 0.01 5 
Ring-necked Duck 54 14 34 0.412 100.00 14 0.01 4 
Canada Goose 54 4 34 0.118 00.00 4 0.004 

Green-winged Teal 54 2 34 0.059 100.00 2 0.002 

Lesser Scaup 54 2 34 0.059 100.00 2 0.002 

Common Goldeneye 54 9 34 0.265 00.00 9 0.009 
Common Snipe 20 2 126 0.016 00.00 2 0.002 
Hooded Merganser 54 4 34 0.1 18 00.00 4 0.004 
Common Merganser 10 1 34 0.029 50.00 
Common Merganser 54 1 34 0.029 50.00 2 0.002 



~ ~~ ~ 

- 

Table 3-13. Raptor area use in 1998 based on sitewide significant species surveys 

Species RF Grid N RF Grid E Habitat e Group Male Female Young Classifed Un- 
Size Code Season Common Name 

Spring 
Redtailed Hawk 
Redtailed Hawk 
American Kestrel 
Northern Harrier 
Great Horned Owl 
Redtailed Hawk 
Redtailed Hawk 
Rough-legged Hawk 
Turkey Vulture 
Northern Harrier 
American Kestrel 
Swainson's Hawk 
Redtailed Hawk 
Swainson's Hawk 
Great Horned Owl 
American Kestrel 
Redtailed Hawk 
American Kestrel 
American Kestrel 
Great Homed Owl 
Redtailed Hawk 
Redtailed Hawk 

Redtailed Hawk 
American Kestrel 
Redtailed Hawk 
Northern Harrier 
American Kestrel 
Swainson's Hawk 
Swainson's Hawk 
Swainson's Hawk 
Redtailed Hawk 
Peregrine Falcon 
Northern Harrier 

Summer 

BUJAl 
BUJA1 
FASP1 
ClCY 1 
BUVll 
BUJA1 
BUJA1 
BUlA1 
CAAUl 
CICY1 
FASP1 
BUSWl 
BUJA1 
BUSW1 
BUVll 
FASPl 
BUJAl 
FASPl 
FASP1 
BUVIl 
BUJA1 
BUJAl 

BUJA1 
FASPl 
BUJA1 
ClCYl 
FASP1 
BUSW1 
BUSW1 
BUSWl 
BUJAl 
FAPE1 
ClCY 1 

2 
2 
2 
4 
4 
4 
6 
.7 
7 
9 
10 
11 
11 
11 
11 
11 
12 
12 
13 
13 
16 
16 

2 
2 
3 
5 
5 
10 
11 
12 
14 
14 
14 

K 
L 
R 
H 
M 
U 
Q 
J 
L 
Q 
P 
L 
M 
M 
M 
P 
E 
K 
G 
S 
K 
L 

F 
J 
N 
I 
P 
Q 
M 
P 
F 
H 
J 

323 
322 
322 
323 
110 
110 
323 
110 
322 

' 322 
110 
110 
110 

1 1 01322 
110 
110 
322 
322 
322 
110 
110 
230 

323 
323 
322 
20 
322 
323 
110 
51 0 
110 

230 
20 

C 

2 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
2 
3 
1 
1 
1 
3 
1 
1 
1 

1 
1 
1 
1 
1 
3 
5 
1 
2 
1 
1 

1 1 

1 

1 1 

1 
1 

1 1 
1 2 
1 

1 
2 1 

1 

1 

1 

5 

1 

1 

c 
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Table 3-13. Raptor area use in 1998 based on sitewide significant species surveys 

Un- 
Classifed 

Habitat Group Male Female Young species RF Grid N RF Grid E 
Size e Code Season Common Name 

Redtailed Hawk BUJAl 15 J 323 1 1 
Northern Harrier 

Redtailed Hawk 
Redtailed Hawk 
Northern Harrier 
Great Homed Owl 
Great Horned Owl 
Redtailed Hawk 
Redtailed Hawk 
Rough-legged Hawk 
Northern Harrier 
Northern Harrier 
Northern Harrier 
Redtailed Hawk 

Redtailed Hawk 
Rough-legged Hawk 
Great Horned Owl 
Rough-legged Hawk 
American Kestrel 
Great Horned Owl 
Great Homed Owl 
Rough-legged Hawk 
Great Homed Owl 
American Kestrel 
Golden Eagle 

Fall 

Winter 

ClCYl 

BUJA1 
BUJA1 
ClCY 1 
BUVll 
BUVll 
BUJA1 
BUJA1 
BULA1 
ClCYl 
CICY 1 
CICY1 
BUJAl 

BUJA1 
BUM1 
BUVll 
BULAl 
FASP1 
BUVI1 
BUVI1 
BULA1 
BUVI1 
FASPl 
AQCHl 

15 

2 
2 
2 
3 
3 .  
9 
10 
11 
12 
13 
15 
16 

4 
5 
5 
7 
7 
11 
13 
15 
15 
15 
15 

J 

J 
0 
0 
S 
T 
Q 
Q 
H 
E .  
G 
K 
M 

P 
Q 
R 
I 
I 

M 
G 

I 
I 
P 
R 

230 1 

323 1 
322 1 
322 1 
110 1 
324 1 
322 1 
323 1 
322 1 
20 1 
230 1 
20 1 
230 3 

322 1 
323 1 
110 1 
322 1 
322 1 
110 3 
520 2 
110 1 
110 1 
322 1 
322 1 

1 

1 
1 

1 
1 
1 
1 
1 
1 
1. 

1 
1 

3 

1 
1 

. 1  
1 

3 
2 
1 
1 
1 
1 

1 



Table 3-14. Raptor relative abundance for 1998 based on multi-species census surveys 

Obs./Min.m of Species 
Common Name Total Obs. in 1998 in 1998 
Great Homed Owl 17 0.0036 
American Kestrel 5 0.001 1 
Red-tailed Hawk 3 0.0006 
Northern Harrier 2 '  0.0004 
Swainson's Hawk 10 0.0021 

0.0008 Rough-legged Hawk 4 
0.0002 Golden Eagle 1 

Barn Owl 1 ' 0.0002 
0.0002 Ferruginous Hawk 1 

Short-eared Owl 1 0.0002 
Turkey Vulture 1 0.0002 

i )  



Table 3-15. Raptor relative abundance in spring 1998 based on multi-species census surveys 

Total Obs/Min. Percent of Obs./Min. 
in Habitat SpeCies/H Total Obs. of Species 

Hab Type Observed Habitat (1) abtype in Spring in Spring 
Total # Time in U 

Common Name 
Red-tailed Hawk 20 2 120 0.017 33.33 
Red-tailed Hawk 
Red-tailed Hawk 
ferruginous Hawk 
Swainson's Hawk 
Great Homed Owl 
Great Homed Owl 
Turkey Vulture 
American Kestrel 
American Kestrel 
American Kestrel 
American Kestrel 

110 
322 
323 
110 
110 
,230 
230 
20 

110 
21 2 
322 

3 
1 
1 
2 

12 
2 
1 
4 
3 
2 
1 

337 
100 
1 34 
337 
337 
176 
1 76 
120 
337 
96 

100 

0.009 
0.01 0 
0.007 
0.006 
0.036 
0.01 1 
0.006 
0.033 
0.009 
0.021 
0.01 0 

50.00 
16.67 6 O.QO5 

100.00 1 0.001 
100.00 2 0.002 
85.71 
14.29 14 0.011 

100.00 1 0.001 
40.00 
30.00 
20.00 
10.00 i o  0.008 

i 
. 



Table 3-16. Raptor relative abundance in summer 1998 based on multi-species census surveys 

Obs./Min. 
Total Obs/Min. Percent Of Total Obs. Of Species 

Hab Total # Time in in Habitat SpeciesM in in 
Common Name Type Obsetved Habitat (1) abtype Summer Summer 
Golden Eagle 323 1 170 0.006 100.00 1 0.001 
Red-tailed Hawk 30 1 111 0.009 20.00 
Red-tailed Hawk 110 4 352 0.011 80.00 5 0.004 
Swainson's Hawk 110 10 352 0.028 100.00 10 0.008 
Great Homed Owl 110 4 352 0.011 80.00 
Great Homed Owl 230 1 159 0.006 20.00 5 0.004 
Northern Harrier 30 1 111 0.009 33.33 
Northern Harrier 230 1 159 0.006 33.33 
Northern Harrier 323 1 170 0.006 33.33 3 0.002 

I American Kestrel 110 5 352 0.014 62.50 

. .  



Table 3-17. Raptor relative abundance in fall 1998 based on multi-species census surveys 

Total Obs/Min. Percent of Obs./Min. 
Hab Total # Time in in Habitat Specieski Total Obs. of Species 

U 
Common Name Type Observed Habitat (0 abtype in Fall in Fall 
Red-tailed Hawk 110 1 310 0.003 20.00 
Red-tailed Hawk 212 3 79 0.038 60.00 
Red-tailed Hawk 230 1 164 0.006 20.00 5 0.004 
Rough-legged Hawk 21 2 1 79 0.013 33.33 . 
Rough-legged Hawk ' 230 2 164 0.012 66.67 3 0.003 
Great Homed Owl 110 6 310 0.019 85.71 
Great Homed Owl 230 1 164 0.006 14.29 7 0.006 
Northern Harrier 20 1 88 0.011 12.50 
Northem Harrier 30 2 87 0.023 25.00 
Northern Harrier 212 3 79 0.038 37.50 
Northern Harrier 230 1 164 0.006 12.50 
Northern Harrier 323 1 138 0.007 12.50 8 0.007 
American Kestrel 110 2 310 0.006 22.22 
American Kestrel 21 2 4 79 0.051 44.44 
American Kestrel 322 1 90 0.011 11.11 
American Kestrel 323 2 138 0.014 22.22 9 0.008 
Barn Owl 110 1 310 0.003 100.00 1 0.001 

~ 

(1) Relativeakrndance , 



Table 3-18. Raptor relative abundance in winter 1998 based on multi-species census surveys 

Common Name 
Golden Eagle 
Short-eared Owl 
Red-tailed Hawk 
Red-tailed Hawk 
Rough-legged Hawk 
Rough-legged Hawk 
Rough-legged Hawk 
Rough-legged Hawk 
Great Horned Owl 
Northern Harrier 
Northern Harrier 
American Kestrel 
American Kestrel 
American Kestrel 

Total Obs/Min. Percent of ObsJMin. 
in Habitat Specieski Total Obs. Of Species 

Hab Type Observed Habitat (0 abtype in Wlnter in Winter 
Total # Time in 

322 1 93 , 0.011 100.00 1 0.001 
230 1 137 0.007 100.00 1 0.001 
110 1 300 0.003 33.33 3 0.003 
212 2 94 0.021 66.67 
20 1 126 - 0.008 25.00 
110 1 300 0.003 25.00 
322 1 93 0.011 25.00 
323 1 114 0.009 25.00 4 0.004 
110 17 300 0.057 100.00 17 0.017 
110 1 300 0.003 50.00 

30 1 49 0.020 20.00 
110 2 300 0.007 40.00 
322 2 93 0.022 40.00 5 0.005 . 

230 1 137 0.007 50.00 2 0.002 

. 



0 Table 3-19. Frog vocalization index and frequency data summary from 1998 surveys 

Index 4/23/98 611 5/98 711 3/98 
Boreal Chorus Frog 

0 3 17 17 
1 3 
2 2 
3 9 

0 16 
1 1 
2 0 
3 0 

0 17 
1 0 
2 0 
3 0 

Northern Leopard Frog 

Bullfrog 

0 
0 
0 

17 
0 
0 
0 

16 
1 
0 
0 

0 
0 
0 

17 
0 
0 
0 

16 
1 
0 
0 

Numbers represent the number of sites OrA of 17- frogs were heard caning at with a given rank 

.. .. . . . , , . .. . . . ~ ... .,,. - ..,,, 1 ..., -/....,. -.---...C.r."-.-.rV... _ _  . .. -. 
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I 
Table 3-20. Herptile area use in 1998 based on sitewide significant species surveys 

Habitat Group Male Female Young Classi,ed Un- 
I Size e 

Species 
Code RF Grid N RF Grid E Season Common Name 

Spring 

I 
Boreal Chorus Frog 
Boreal Chorus Frog 
Boreal Chorus Frog 
Boreal Chorus Frog 
Boreal Chorus Frog 

Bullfrog 
Bullfrog 
Prairie Rattlesnake 
Western Painted Turtle 
Western Painted Turtle 

Summer 

i 
I 

PSTRl 
PSTR 1 
PSTRl 
PSTRl 
PSTR1 

RACAl 
RACAl 
CRVI1 
CHPI1 
CHPll 

2 
5 
5 
7 
12 

2 
2 
4 
10 
13 

U 
Q 
R 
N 
P 

U 
U 
T 
0 
H 

54 4 
212 ' 10 
110 5 
49 3 
54 1 

54 1 
54 1 
420 1 
54 1 
54 1 

4 
10 

3 
1 . . .  . 

\ 

c 



Table 3-21. Herptile relative abundance by habitat in 1998 based on multi-species census 
surveys 

Total Obs/Min. Total # Percent of 
Total # Time in in Habitat Obs for Species/H 

Season Common Name Hab Type Observed Habitat (0 Species abtype 
Spring 

Western Painted 
Prairie Rattlesnake 
Boreal Chorus Frog 
Boreal Chorus Frog 
Boreal Chorus Frog 
Boreal Chorus Frog 
Boreal Chorus Frog 
Boreal Chorus Frog 
Boreal Chorus Frog 
Boreal Chorus Frog 

Western Painted 
Western Painted 
Praire Rattlesnake 
Short-horned lizard 
Bullfrog 

Western Painted 
Prairie Rattlesnake 

Summer 

Fall 

54 
322 
10 
20 
30 
43 
54 
110 
212 
230 

54 
93 
21 2 
323 
54 

54 
322 

16 113 
1 100 
2 46 
6 120 
34 54 
2 3 

30 113 
13 337 
2 96 
5 176 

16 131 
2 28 
1 79 
2 170 
3 131 

6 96 
1 90 

Bullfrog 54 1 96 
Northern Leopard 230 2 164 

0.142 
0.01 0 
0.043 
0.050 
0.630 
0.667 
0.265 
0.039 
0.021 
0.028 

0.1 22 
0.071 
0.01 3 
0.01 2 
0.023 

0.063 
0.01 1 
0.01 0 
0.01 2 

16 100.000 
1 100.000 

94 2.128 
94 6.383 
94 36.170 
94 2.128 
94. 31.915 
94 13.830 
94 2.128 
94 5.319 

18 88.889 
18 11.111 
1 100.000 
2 100.000 
3 100.000 

6 100.000 
1 100.000 
1 100.000 
2 100.000 

(1) Relative abundance 

.,_,.. . . ... ... . ..,-...-...--... -7-- . . .”.. , . . . . -. . 



Table 3-22. Special-concern species search list for the Rocky Flats Environmental 
Technology Sit'e (effective April 20, 1999) 

Federal Endamered Species Known to Occur at Rocky Flats 

Birds 
American Peregrine Falcon (Falco peregrinus)'.' 

Federal Threatened Species Known to Occur at Rocky Flats 

Birds 

Mammals 
Bald Eagle (Haliaeetus leucocephal~s)~ 

Preble's Meadow Jumping Mouse (Zapus hudsonius preblei)4*5,687 

Federal Special-Concern Species Known to Occur at Rocky Flats 

Reptiles 

Birds 
Eastern Short Horned Lizard (Phrynosoma douglassii bre~irosfra)~~' 

Northern Goshawk (Accipiter gent i l i~)~~'  
Baird's Sparrow (Ammodramus bairdio5j8 
Western Burrowing Owl (Athene cunicularia hypugea) 284*5*9 

Ferruginous Hawk (Buteo r e g a l i ~ ) ~ ~ ~ . ~  
Black Swift (Cypseliodes niger)588 
Loggerhead Shrike (Lanius ludovi~ianus)~*~ 
White-faced Ibis (Plegadis 

Small-footed Myotis (Myotis subulatus = M. ciliolabr~m)~.' 
Mammals 

Colorado Species of Special Concern Known to Occur at Rocky Flats 

Amphibians 

Birds 
Northern Leopard Frog (Rana pipiens) ' 
Long-billed Curlew (Nurnenius amer i can~s )~ ,~  
Greater Sandhill Crane (Grus canadensis tibida)8*2 
American White Pelican (Pelecanus erythrorhyncho~)~~' 

Federal Endangered Species with Potential Habitat at Rocky Flats 

Birds 
Whooping Crane (Grus americana) 
Least Tern (Sterna antillarum) 
Piping Plover (Charadrim rnelodus) 
Southwestern Willow Flycatcher (Empidonax trailhi extirnus)" 

Black-footed Ferret (Mustela nigripes)" 
Mammals 

1 



Table 3-22 (continued) 

Federal Threatened Species with Potential Habitat at Rocky Flats 

Plants 

Insects 
Ute Ladies’-tresses (Spiranfhes diluvialis)l* 

Pawnee Montane Skipper (Hesperia leonardus montana) 

Federal Proposed Species with Potential Habitat at Rockv Flats 

Plants 
Colorado Butterfly Plant (Gaura neomexicana var. col~radensis)’~ 

Federal Candidate Species with Potential Habitat at Rockv Flats 

Birds 
Mountain Plover (Charadrius montanus) l4 

Federal Special-Concern Species with Potential Habitat at Rockv Flats 

Plants 
Bell‘s Twinpod (Physaria 
Tulip Gentian (Eustoma grandi f l~ra)~ 
Adder‘s Mouth Orchid (Malaxis b ra~hypoda)~  

Regal Fritillary (Speyeria idalia)5 

Plains Topminnow (Fundulus sc iad i~us )~  

Western Snowy Plover (Charadrius alexandrinus nivosus)5 
Black Tern (Chlidonias n ige~- )~  

Spotted Bat (Euderma mac~ la tum)~  
Long-eared Myotis (Myofis evofis 

Long-legged Myotis (Myofis ~ o l a n s ) ~  
Pale Townsend’s Big-eared Bat (Plecofus fownsendii pal le~cens)~ 
Plains Spotted Skunk (Spilogale puforius in fer r~pta)~ 
Swift Fox (Vulpes  elo ox)"^^ 

Insects 

Fish 

Birds 

Mammals 

Fringed Bat (Myofis fhysanodes) d 5  

Colorado Threatened Species with Potential Habitat at Rockv Flats 

Fish 
Common Shiner (Nofropis co rn~ fus ) ’~  

Colorado Species of Special Concern with Potential Habitat at Rockv Flats 

Fish 

Birds 
Stonecat (Nofurus flavus) l4  

Barrow’s Goldeneye (Bucephala islandica) l4  

Plains Sharp-tailed Grouse (Tympanuchus phasianellus jamesi)15 
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Table 3-22 (continued) 

Watch-Listed Species Known to  Occur at Rockv Flats 

Reptiles 
Red-sided Garter (Thamnophis sirtalis) 
Western Yellowbelly Racer (Clouber constrictor) 

Black-crowned Night-heron (Nycticorax n cticorax)16 
American Bittern (Botarus lentiginosus) 
Bufflehead (Bucephala albeola) l6 

Eared Grebe (Podoceps nigricollis) l6 

Sora (Porzana Carolina) l6 

Cooper’s Hawk ,(Accipiter cooperii) l6 

Sharp-shinned Hawk (Accipiter striatus) l6  

Golden Eagle (Aquila chrysaetos) l6 

Swainson’s Hawk (Buteo swainsoni 
Northern Harrier (Circus cyaneus) 
Merlin (Falco columbarius) l6  

Prairie Falcon (Falco mexicanus) l6 

Short-eared Owl (Asio flammeus)” 
Long-eared Owl (Asio otus) l6 

Olive-sided Flycatcher (Contopus borealis)” 
Chestnut-sided Warbler (Dendroica pensylvanica) l e  

Virginia’s Warbler (Vermivora virginiae) 
Baird’s Sparrow (Ammodramus bardil) 
Grasshopper Sparrow (Ammodramus savannarum) le  

Lark Bunting (Calamospiza melanocorys) 
Chestnut-collared Longspur (Calcarius omatus) 
Field Sparrow (Spizella pusilla) 

Olive-backed Pocket Mouse (Perognathus faciatus spp.) l6 

Plains Pocket Mouse (Perognathus flavescens) l6  

Silky Pocket Mouse (Perognathus flaws) l6  

Merriam’s Shrew (Sorex merriamo l6 

Northern Pocket Gopher (Thomomys talpoides ssp.) l6 

Birds 

1Z 

B l7 

Ma rn rn a I s 

The species Falco peregrinus is listed as endangered wherever found in the conterminous 48 
states. Some.subspecies are listed separately. 

*Colorado State threatened species (ST). 

3The USFWS has down-listed the bald eagle to threatened status. 

This species is resident or regularly visits Rocky Flats. 

In February 1996, the U. S. Fish and Wildlife Service (USFWS) revised the list of candidate 
species to include only proposed and C1 species. All former candidate species except C1 
species are now classified unofficially as “at-risk“ and are still considered special-concern 
species. The search list includes these species because they may be upgraded to C-I species at 
any time. 

In May 1998, the USFWS listed the Preble’s meadow jumping mouse as a threatened species. 

Colorado species of special concern (SC). 

The species has been observed infrequently at Rocky Flats. 

Listed on August 20, 1997. 

7 

lo  Species was listed as a State threatened species May 8, 1998. 
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Table 3-22 (continued) 

l 1  This species was previously collected near Rocky Flats. 

habitat exists at Rocky Flats. 

l3  Proposed for listing as threatened on March 24, 1998. 

l4 Federal candidate species for listing as threatened or endangered 

l5 Colorado State endangered species. 

l6 Colorado Natural Heritage Program list of rare and imperiled species. 

of the species. 

List" that occur at the Site. 

These species have historically used areas in the vicinity, and suitable feeding or residential 12 

Species of special interest to the Colorado Division of Wildlife due to recent winter range die-off 

Birds listed by the USFWS as "Migratory Nongame Birds of Management Concern: the 1995 

17 

Notes: 

Candidate, proposed, and listed species lists are under constant revision. As data are 
reviewed by the USFWS, species are added to and removed from this list on a year- 
round basis. This list for Rocky Flats Environmental Technology Site is updated 
annually. 

Sources: 

Colorado Natural Heritage Program 1996 List of Rare and Imperiled Animals, Plants, and 
Natural Communities. 

Federal Register, February 28, 1996, pp. 7596-761 3. 

Migratory Nongame Birds of Management Concern in the United States: the 1995 List. 
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Table 3-23. Bird distribution by habitat based on observations from 1991,1993-1998 (total 
number of species = 191) 

species Spec Seasonal Abundance Habitats Neo t r~p  Br Ai: p 3 

Eared Grebe Podiceps nigticollis PONll R R X 
Pied-billed Grebe Podilymbus podiceps POP01 u u u X Confirmed 

Great Blue Heron Ardea herodas ARHEI U C U x x x x  
American Bittern Botarus lentiginosus BOLE1 R X 
Green-backed Heron Butorides striatus BUST1 0 X 
Black-crowned Night-heron Nycticotax nycticom NYNYI U C x x x x  Confirmed 
White-faced Ibis 13) Plegadis chihi PLCHI R X 

Wood Duck 
Northern Pintail 
American Wigeon 
Northern Shoveler 
Green-winged Teal 
Cinnamon Teal 
Blue-winged Teal 
Mallard 
Gadwall 
Greater Scaup 
Lesser Scaup 
Redhead 
Ring-necked Duck 
Canvasback 
Canada Goose 
Bufflehead 
Common Goldeneye 
Snow Goose 
Hooded Merganser 
Common Merganser 
Ruddy Duck 

Aix sponsa 
Anas awta 
Anas americana 
Anas clvpeata 
Anas crem 
Anas cyanoptera 
Anas discors 

Anas platythyn&os 
Anas strepera 
Aythya marila 
Aythya aflnis 
Aythya amerima 
Aythya collaris 
Aythya valisinetia 
Branta canadensis 
Bucephala albeda 
Bucephela dangula 
Chen caerulescens 
Lcphodytes cucullatus 
Mergus merganser 
Oxyura jamadensis 

AISP1 
ANACI 
ANAM 1 
ANCLl 
ANCRI 
ANCYl 
AND11 
ANPLl 
ANSTI 
AWA1 
AYAFl 
AYAMl 
AYCOI 
A W A l  
BRCAl 
BUALI 
BUCL1 
CHCAl 
LOcUl 
MEMEl 
OWAI 

0 
0 
U 
C 
C 
C 
A 
C 
0 
C 
U 
U 

U 
U 
U 

0 
U 
R 

R 
0 
0 
U 
U 
0 
0 
A 
U 

U 

U 

R 

U 
0 

C 
C 
U 
0 
u 

U 

U 
C 
U 
U 

0 
R 

0 

U 

c x x  

U 
U 

U 
u x  
u x  
U 

X 

X Confirmed 
X 
X 
X 
X 
X 
X Confirmed 

x x x  Confirmed 
X Confirmed 
X 
X 
X Confi 
X 
X 

x x  Confirmed 
x x  

X 
X 
X 
X 
X Confirmed 

Cooper's Hawk Accipter mperf7 ACCOl R R  X Yes 
Northern Goshawk (3) Accipiter genfilis ACGEl R X  X Yes 
Sharp-shinned Hawk Accipiter striatus ACSTI U U X X X X Yes 
Golden Eagle Aquila chtysaetos AOCHI 0 0 0 0 X X X X X X  Yes 
Red-tailed Hawk Buteo lamaicensis. BUJAl C C C C X X X X X X Yes Confirmed 

"I. 

1 
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Table 3-23. Bird distribution by habitat based on observations from 1991,1993-1998 (total 
number of species = 191) 

(3 SPecles sP=l- SP= Seasonal Abundance Habitats Neotrop Breedina - 
Common Name SclenUflc Name Code Sp Su Fa W1 G D T R W M  Mlg(1) status 
Rough-legged Hawk Buteo lagopus BULAl 0 c c x x x x x x  

w 
Ferruginous Hawk (2,3) Buteo regalis BURE1 U U U U X X X X X X Yes 
Swainson's Hawk Buteo swainson1 BUSW1 U U 0 X X X X X Yes Confirmed 
Nolthem Harrier Circus cyaneus ClCYl 0 u 0 u x x x x x x Yes Suspected 
Bald Eagle (4) Haliaeetus lecocephalus HALE1 o o x x  x 
Osprey Pandion haliaetus PAHAl R R  X 
:t4$ 
Merlin 
Prairie Falcon 
Peregrine Falcon (4) 

Falco mexicanus FAME1 0 0 0 X X X X X  Yes 
, Falco peregrinus FAPE1 R R R X X X X  Yes 

American Coot 
sora Pmana &ha POCAl U X 
Virginia Rail Railus I imWa RALll U 

Pectoral Sandpiper Caiiaiis melanotm CAME1 0 0 X 
Semipalmated Sandpiper Caiidris pusllla CAPUl R X 
Willet Catoptrvphorussemlpalmatus CASE1 U 0 X 
Common Snipe Galllnago gallinago GAGA1 U C U x x x  COfIfhled 
Longbilled Dowitcher Limnodmmus scolopeceus LlSCl 0 X 

Wilson's Phalarope Phalaropus trfedor PHTRl U X 
Lesser Yellowlegs Tringa flavipes TRFLI 0 0 X 
Greater Yellowlegs Tringa m e W e u c a  TRMEl R X 

Long-billed Curlew (2) Numenius americanus NUAMl R R X X  Yes 

Ring-billed Gull Lams deiawaremis LADE1 C 0 0 0 X X X  X 
Franklin's Gull Lam Llioixcan LAP11 0 X X - _ _  

p j p J g @ @ N m ,  
Band-tailed Pigeon Cdumba fasciata COFAl 0 X Yes Confirmed 
Rock Dove 
Mourning Dove 

Columba livia COUl c c ' ' C  c x x  x x x  Confirmed 
Zenaida macroura ZEMA1 C C C x x x x x x  Confirmed 

.. . .. ,: ...._--._ . _.._ , . .. _, .... .... ,~ . .  .. . .-.--I-.---..---- ... . 



Table 3-23. Bird distribution by habitat based on observations from 1991,1993-1998 (total 
number of species = 191) 

ASOTl 0 0 0 X X X Yes Long-eared Owl Asio otus 
Burrowing Owl (5) Athene cunicularia ATCUl R R X Yes 
Great Homed Owl Bubo vigrnianus BUVI1 c c c c x x x x x x  Confirmed 
Barn Owl' 

Common Nighthawk 
Common Pootwill PHNUl C x x  
'sw &- 
Black Swift (3) CvDseloides niaer CYNll R X Yes " .. 

i H - ~ - M ~ ~ N - G B , R - D - s ~ ~ ~ - ~  . .  I _, ', - ' ̂.&.. .. 
.@bvr..*. 111.1 _I., Y-L %3a@PI2 
Broad-tailed Hummingbird Selasphoms platycercus 0 X X X X Yes Suspected 
Rufous Hummingbird Selasphoms mfus SERU1 0 X Yes 

Northern Fllcker Colaptes auralus COAUl U U C C X X X X X  suspected 
Downy Woodpecker Piwldes pubescens PlPUl 0 0 0  x x x  suspected 
Hairy Woodpecker Picoides nllosus PIVH 0 x x x  
Red-naped Sapsucker Sphyrapicus nuchalis SPNUl 0 X Yes 

Westem WoobPewee Confopus sordidulus cos01 u u 0 X X X X Yes 
Hammond's flycatcher Empidonax hammondri EMHAl U X Yes 
Dusky Flycatcher Empidonax ohserhdseri EMOBl U 0 X X Yes 
Cordilleran flycatcher Empidonax ocddentails EMDll U 0 X X X Yes 
Willow flycatcher Empldonax traillii EMTRl U X Yes 
Ash-throated flycatcher Myiarchus clnerascens MYCll R X Yes 
Eastern Phoebe Sayomis phoebe SAPHl R X Yes 
Say'sPhoebe Sayomis saya SASAl C C U X X X X X X Yes Confirmed 
Scissor-tailed Flycatcher Tyrannus foflcahrs TYFOI R X Yes 
Eastern Kingbird Tyannus lymnus m1 0 c X X X X X Yes Confirmed 
Western Kingbird T m n u s  verticalis W E 1  C C U X X X X X X Yes Confirmed 

Homed Lark Eremophila alpestris ERAL1 U 0 U C X X X X X Yes Confirmed 
(&.,.;i-2 SWAUO .:.. +ig#$&p~-- .; 
Cliff Swallow Hirundo pmonofa HIPY1 U C U X X X X X X Yes Confirmed 
Barn Swallow Hirundo NSthX HlRUl C A U X X X X X X Yes Confirmed 
Northern Rough-winged Swallow Sfelgidopferyx serripennis STSEl 0 X X Yes 
Tree Swallow Tachycineta blcdor TAB11 C C 0 X X X X X Yes Suspected 
Violet-green Swallow Tachycineta thalassina TATHl U U X X X X X Yes Suspected 

3 1 

. .  . . . .. . . ... .. --. , ._. . ... . . . .. .-. . .. . ". .. - . - . . . - . -. . . . .... ... .. . . .. 



Table 3-23. Bird distribution by habitat based on observations from 1991,1993-1998 (total 
number of species = 191) 

Seasonal Abundance Habitats Neotrop Breedins c-1 Speci-  species spec Ld Common Name 

Common Raven 
Blue Jay 
Pinyon Jay 

Corvus corm c o c o 1  u 0 0 u x x x x x x  . 
Cyanocitte crislafa CYCRl u u  x x x x x  
Gymnominus cyanocephalus GYCYl 0 X 

CWfiflned 

* Confirmed Black-billed Magpie Pica pica PIP11 c c c c x x x x x x  

Mountain Chickadee P a m  aambei PAGAl R X 

White-breasted Nuthatch Sifta carolinensis SlCAl U X 
:W 
Marsh Wren CiStokhoNs palusfris ClPAl U U U X X Yes Suspected 

1 .L 

Rock Wren 
House Wren 

x x  x x  Salpinctes obsdetus SAOB1 C C U 
Trogil4dytes aedon TRAEl U 0 0 X X X X Yes Suspected 

Winter Wren TRTRl R X 

Swainson's Thrush Catham ushrlatus CAUSl U x x  Yes 
0 X X Yes Townsends Solitaire Myadestes townsendi MYTOl U 

Bluegray Gnatcatcher Pdioptila Caenrlea PocA2 u R X X X Yes Confirmed 
Rubyaowned Kinglet RquIus calendula RECAl C X Yes Suspected 
Goldencrowned Kinglet Regulus satrap3 RESAl R x x x  
Mountain Bluebird Sialia wrmcoides SlCUl u U x x  Yes 

X Yes Western Bluebird Sialia maricana SIME1 R 
American Robin Turdus migratorius TUMll C C U 0 X X X X X X Yes Confirmed 

Northern Mockingbird Mimus polyglonas MlPOl R R R x x x  suspected 
Sage Thrasher Oreoscoptes montanus ORMOl U U U X X X X X Yes Suspected 

American Pipit ANRUl U U X X Yes 

Q 

Bohemian Waxwing BOGAl U X 

Loggerhead Shrike (3) Lanius lu&vicianus IALUl U 0 0 0 X X X X X X Yes Suspected 

0 X Yes Solitary Vireo Vireo solitarius . VIS01 

4 
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Table 3-23. Bird distribution by habitat based on observations from 1991,1993-1998 (total 
number of species = 191) 

Denddca nigrescens OENll R X X Yes Black-throated Gray Warbler 
Palm Warbler Dendmica palmanrm DEPAl R X X Yes 
Chestnut-sided Warbler Dendroica pensylvanica DEPE2 R X Yes Suspected 

Dendrvica petechia DEPEl C C C X X X X X Yes Confinned Yellow Warbler 
Townsends Warbler Dendroica townsendi DETOI 0 .  X Yes 
Common Yellowthroat Geothlypis trichas GETRI U C C X X X X X Yes Confirmed 

U X X Yes Suspected Yellow-breasted Chat lcteria virens ICVll 
MacGillivray's Warbler Opomnis tolmiei OPT01 U X X X X X  Yes 
Ovenbird Seiurus aumpillus SEAUl R X X Yes 
American Redstart Selophaga ruticilla SERU2 R X Yes 
Virginia's Warbler Vennivora virginiae V N l l  R X Yes 
Wilson's Warbler Wilsonra pusilla WlPUl U X X X X Yes 

Pimnga ludovidana 

X X Yes Lazuli Bunting Passerina amoena PAAMl 0 0 
Indigo Bunting Passerina cyanea PACYl 0 0 X Yes 
Blackheaded Grosbeak Pheucticus melanocedwlus PHMEl 0 X Yes 

Baird's Sparrow (3) 
Grasshopper Sparrow 
Lark Bunting 
Lapland Longspur 
Chestnutcollared Longspur 
Snow Bunting 

Dark-eyed Junco 
Lincoln's Sparrow 
Fox Sparrow 

Savannah Sparrow 
Green-tailed Towhee 
Rufous-sided Towhee 
Vesper Sparrow 
American Tree Sparrow 
Ereweh Sparrow 
Field Sparrow 
Claycobred Sparrow 
Chipping Sparrow 
Whitecrowned Sparrow 
Harris' Sparrow 

Lark sparrow 

son9 S P a m  

Ammodramus bairdii 
Ammodramus savannarum 
Calamospiza melanocow 
calcarius lappmicls 
Calcarius omatus 
Plecfrcphenax nivalis 
Chondestes grammacus 
Junco hyemalis 
Melospiza lincdnii 
Passerella iliam 
Merosph melodia 
Passerculus sandvichensis 
Pipilo chlonrnrs 
Pipilo etyihrophthalmus 
Pooecetes gramineus 
Spizella ahorea 
Spizella brewed 
Spizella pusilla 
Spizella pallida 
Spizella passerina 
Zonotrichia leucophrys 
Zonotrichia querula. 

AMSA1 
CAME3 
CALAl 
CAOR1 
PLNll 
CHGR1 
JUHYl 
MELI1 
PAIL1 
MEME2 
PASAl 
PlCHl 
PIER1 
POGRl 
SPAR1 
SPBRl 
SPPUl 
SPPA2 
SPPAl 
ZOLEl 
ZOQUl 

c c u  x x x x  x 
0 0 0  x x  

o x  
R X  

R R X  
0 0  x x  

u u u 0 x x x x x  
U U x x  

c c c u x x x x x x  
u u u  x x x x x x  
u u o  x x x  
c c c 0 x x x x x x  
A A C  x x x x x x  
U u c x x x x x x  

u c  x x x x  
R X 

u u x  x x x  
u U '  c 0 x x x x x x  
C C x x x x  

R X 

R X 

Yes 
Yes 

Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 

Yes 

Yes 
Yes 

Confirmed 

i) 
suspected 
suspected 

Confirmed 
Suspected 
Suspected 
Confirmed 
Confirmed 

.,.... 



Table 3-23. Bird distribution by habitat based on observations from 1991,1993-1998 (total 
number of species = 191) cs SPsi- Species Seasonal Abundance Habitats Neotrop Breeding 

V - 

X X X X X X Yes Confined Brewer's Blackbird Euphaguscyanccephalus EUCYI C U 0 
Norhem Oriole Icterus galbula ICGAl C C x x x x x Yes Confirmed 
Brown-headed Cowbird Molothtus aler MOAT1 U C X X X X X Yes Suspected 
Common Grackle Ouiscalus quiscula QUQUl u c 0 x x  x x x  Confirmed 
Westem Meadowlark Slumella neglecta STNEI A A A 0 X X X X X X Yes Confirmed 
Yellow-headed Blackbird Xanfhocephalus xanthocephalu: XAXAl C C x x Yes Confirmed 

0 0 X X X X X  Yes 
Lesser Goldfinch Carduelis psaltria CAPS1 0 U 0 X X.X X X Yes Suspected 
American Goldfinch Carduelis tristis CATRI C A C 0 X X X X X X Yes Confirmed 
Cassin's Finch Catpodacus cassinii CACA2 R X Yes 
House Finch Catpodacus mcicanus CAME2 A A A U X X X X X X  Conlirmed 

House Sparrow Passer domesticus PAD01 C C C C X X X Confirmed 

..__ ~ -....- .. .-. .- f$V&pJpE*, 

DEFINITIONS 
SEASONS 
Sp = Spring 
Su = Summer 
Fa = Fall 

HABITATS 
G = Grassland 
D = Dl~turbed 
T = Tali Upland Shrubland 

RELATIVE ABUNDANCE 
(In appropriate habitat for species) 
A = Abundant 
C = Common 

Wi = Winter R = Riparian Shrubland U = Uncommon 
0 = Occasional 
R = Rare at the Site 

W = Woodland 
M = Marshland 

NOTE 

(1) Neotropical Migrants are a migratory bird group of concern due to slgnlflcant population dedines over two continents. 
(2) A Colorado Species of Special Concern 
(3) Federal special-cancem species 
(4) Federal threatened or endangered species 
(5) State threatened species 
'New species for 1998 

Taxonomic organizatlon of table follows "Colorado Birds: A reference to their distribution and habitat: Andrews 8 Righter, 1992. 
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Table 3-24. Migratory bird relative abundance sitewide 1998 based on multi-species census 
surveys 

Total 0bsJMin.i Total Ob s./Min.i 
Common Name Observed n 19880) Common Name Observed n 1988(0 
European Starling 798 0.168 Lark Sparrow 30 0.006 
Red-winged Blackbird 
House Finch 
Western Meadowlark 
Vesper Sparrow 
Song Sparrow 
Barn Swallow * 

American Goldfinch 
American Robin 
Black-billed Magpie 
Mourning Dove 
Grasshopper Sparrow 
Rufous-sided Towhee 
American Tree Sparrow 
White-crowned Sparrow 
Pine Siskin 
Northem Oriole 
Common Yellowthroat 
Yellow-headed Blackbird 
Black-capped Chickadee 
Cliff Swallow 
Mountain Bluebird 
Northern Flicker 
Yellow Warbler 
Blue Grosbeak 
Brewer's Blackbird 

705 
644 
490 
440 
207 
189 
176 
156 
1 54 
144 
127 
114 
108 
105 
95 
76 
73 
71 
69 
68 
60 
58 
55. 
51 
49 

Western Kingbird 47 
Brown-headed Cowbird 39 
Say's Phoebe 33 
Chipping Sparrow 31 

0.149 
0.136 
0.103 
0.093 
0.044 
0.040 
0.037 
0.033 
0.032 
0.030 
0.027 
0.024 
0.023 
0.022 
0.020 
0.01 6 
0.01 5 
0.01 5 
0.015 
0.01 4 
0.013 
0.01 2 
0.01 2 
0.01 1 
0.01 0 
0.01 0 
0.008 
0.007 
0.007 

Horned Lark 
Chestnut-collared longspur 
House Wren 
Lesser Goldfinch 
Yellow-rumped Warbler 
Common Raven 
Eastern Phoebe 
Yellow-breasted Chat 
Sage Thrasher 
Rock Dove 
Broad-tailed Hummingbird 
Green-tailed Towhee 
Downy Woodpecker 
Dark-eyed Junco 
Eastern Kingbird 
Common Nighthawk 
Western Wood-Pewee 
Blue Jay 
Chestnut-sided warbler 
Common Grackle 
Marsh Wren 
Black-headed Grosbeak 
Northern Mockingbird 
Northern Shrike 
Rock Wren 
Savannah Sparrow 
Western Bluebird 
Western Tanager 

28 
24 
21 
15 
14 
12 
12 
9 
8 
7 
7 
7 
5 
4 
4 
4 
3 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 

0.006 
0.005 
0.004 
0.003 
0.003 
0.003 
0.003 
0.002 
0.002 
0.002 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

I (1) Relative abundance 

I 
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Table 3-25. Migratory bird relative abundance Sitewide in Spring 1998 based in multi-species 
census surveys 

UbsJMin. Ubs./Min. 
Total in Spring Total in Spring 

Common Name Observed (1) Common Name Observed (1) 

Western Meadowlark 268 0.21 3 Common Raven 7 0.006 
Red-winged Blackbird 
European Starling 
House Finch 
Vesper Sparrow 
Song Sparrow 
American Robin 
Mountain Bluebird 
Mourning Dove 
Rufous-sided Towhee 
American Goldfinch 
Northern Oriole 
Brown-headed Cowbird 
Black-billed Magpie 
Yellow Warbler 
Cliff Swallow 
Grasshopper Sparrow 
Common Yellowthroat 
Yellow-rumped Warbler 
Barn Swallow 
Brewer's Blackbird 
Black-capped Chickadee 
Whitecrowned Sparrow 
Western Kingbird 
Northern Flicker 
Yellow-headed Blackbird 
Say's Phoebe 
Rock Dove 

,&i.;..,;' 

239 
226 
110 
91 
78 
61 
60 
48 
45 
45 
29 
29 
22 
21 
18 
15 
15 
14 
13 
12 
12 
10 
8 
8 
7 
7 
7 

0.190 
0.180 
0.087 
0.072 
0.062 
0.048 
0.048 
0.038 
0.036 
0.036 
0.023 
0.023 
0.01 7 
0.01 7 
0.01 4 
0.01 2 
0.012 
0.01 1 
0.01 0 
0.01 0 
0.01 0 
0.008 
0.006 
0.006 
0.006 
0.006 
0.006 

Yellow-breasted Chat 
Horned Lark 
Blue Grosbeak 
Chipping Sparrow 
Broad-tailed Hummingbird 
American Tree Sparrow 
Green-tailed Towhee 
Western Tanager 
Western Bluebird 
Savannah Sparrow 
Rock Wren 
Marsh Wren 
House Wren 
Eastern Kingbird 
Dark-eyed Junco 
Common Nighthawk 
Common Grackle 

6 0.005 
5 0.004 
5 0.004 
4 0.003 
3 0.002 
3 0.002 
2 0.002 
1 0.001 
1 0.001 
1 0.001 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

Chestnut-sided warbler 1 0.001 
Blue Jay 1 0.001 

(1) Relafive abundance 



Table 3-26. Migratory bird relative abundance by habitat in spring 1998 based on multi-species 
census surveys 

percent 
Total Obs/Min. Total # of 

Hab Total # Time in in Habitat Obs for Species/ Total Obs./Min. 
Common Name Type Observed Habitat (1) Species Habtype Observed in Spring 
Red-winged Blackbird 10 10 46 0.217 239 4.18 
Red-winged Blackbird 
Red-winged Blackbird 
Red-winged Blackbird 
Red-winged Blackbird 
Red-winged Blackbird 
Red-winged Blackbird 
Red-winged Blackbird 
Red-winged Blackbird 
Red-winged Blackbird 
Grasshopper Sparrow 
Grasshopper Sparrow 
Grasshopper Sparrow 
Grasshopper Sparrow 
Grasshopper Sparrow 
Grasshopper Sparrow 
House Finch 
,House Finch 
House Finch 
House Finch 
House Finch 
House Finch 
House Finch 
American Goldfinch 
American Goldfinch 
American Goldfinch 
Common Nighthawk 
Marsh Wren 
Northern Flicker 
Northern Flicker 
Common Raven 
Common Raven 
Rock Dove 
Blue Jay 
Yellow-rumped Warbler 
Yellow-rurnped Warbler 
Yellow-rumped Warbler 
Yellow Warbler 
Yellow Warbler 
Yellow Warbler 
Chestnut-sided warbler 
Horned Lark 
Brewer's Blackbird 
Brewer's Blackbird 
Brewer's Blackbird 
Brewer's Blackbird 
Common Yellowthroat 
Common Yellowthroat 
Common Yellowthroat 
Common Yellowthroat 

20 
30 
54 
93 
110 
21 1 
212 
230 
322 
10 
20 
21 1 
212 
322 
323 
110 
21 1 
212 
230 
322 
323 
324 
110 
21 2 
230 
323 
30 
20 
110 
110 
324 
20 
230 
110 
230 
530 : 
110 
21 2 
230 
230 
323 
10 
93 
110 
230 
10 
20 
30 
110 

93 
69 
4 
7 
24 
2 
10 
17 
3 
1 
2 
1 
1 
4 
6 
69 
2 
4 
10 
16 
1 
8 
18 
4 
23 
1 
2 
1 
7 
1 
6 
7 
2 
12 
1 
1 
19 
1 .  
1 
1 
5 
2 
4 
5 
1 
1 
3 
6 
3 

120 
54 
113 
21 
337 
30 
96 
176 
100 
46 
120 
30 
96 
100 
1 34 
337 
30 
96 
176 
100 
134 
24 
337 
96 
176 
134 
54 
120 
337 
337 
24 
120 
176 
337 
176 
5 

337 
96 
176 
176 
134 
46 
21 
337 
176 
46 
120 
54 
337 

0.775 
1.278 
0.035 
0.333 
0.071 
0.067 
0.104 
0.097 
0.030 
0.022 
0.01 7 
0.033 
0.01 0 
0.040 
0.045 
0.205 
0.067 
0.042 
0.057 
0.160 
0.007 
0.333 
0.053 
0.042 
0.131 
0.007 
0.037 
0.008 
0.021 
0.003 
0.250 
0.058 
0.01 1 
0.036 
0.006 
0.200 
0.056 
0.01 0 
0.006 
0.006 
0.037 
0.043 
0.1 90 
0.01 5 
0.006 
0.022 
0.025 
0.1 1 1  
0.009 

239 
239 
239 
239 
239 
239 
239 
239 
239 
15 
15 
15 
15 
15 
15 
110 
110 
110 
110 
110 
110 
110 
45 
45 
45 
1 
2 
8 
8 
7 
7 
7 
2 
14 
14 
14 
21 
21 
21 
1 

12! 

12 
12 
15 
15 
15 
15 

5,. 
12 

38.91 
28.87 
1.67 
2.93 
10.04 
0.84 
4.18 
7.1 1 
1.26 239 
6.67 
13.33 
6.67 
6.67 
26.67 
40.00 15 
62.73 
1.82 
3.64 
9.09 
14.55 
0.91 

40.00 
8.89 
51.1 1 45 
100.00 1 
100.00 1 
12.50 
87.50 8 
14.29 
85.71 7 
100.00 7 
100.00 1 

7.27 110 

85.71 
7.14 
7.1 4 14 
90.48 
4.76 
4.76 21 

100.00 1 
100.00 5 
16.67 _ _  
33.33.: 
41.67 
8.33 12 
6.67 
20.00 
40.00 
20.00 

0.1898 

0.01 19 

0.0874 

0.0357 
0.0008 
0.0008 

0.0064 

0.0056 
0.0056 
0.0008 

0.01 11 

0.01 67 
0.0008 
0.0040 

0.0095 



Table 3-26. Migratory bird relative abundance by habitat in spring 1998 based on multi-species 
census surveys 

Total Obs/Min. Total # of 
Hab Total # Time in in Habitat Obs for Species/ Total Obs./Min. 

Common Name Type Observed Habitat (1) Species Habtype Observed inspring 
Common Yellowthroat 230 2 176 0.011 15 13.33 15 0.0119 
Blue Grosbeak 
Blue Grosbeak 
Blue Grosbeak 
Cliff Swallow 
Barn Swallow 
Barn Swallow 
Barn Swallow 
Barn Swallow 
Barn Swallow 
Northern ,Oriole 
Northern Oriole 
Northern Oriole 
Northern Oriole 
Yellow-breasted Chat 
Dark-eyed Junco 
Song Sparrow 
Song Sparrow 
Song Sparrow 
Song Sparrow 
Song Sparrow 
Song Sparrow 
Brown-headed Cowbird 
Brown-headed Cowbird 
Brown-headed Cowbird 
Brown-headed Cowbird 
Black-capped Chickadee 
Black-capped Chickadee 
Savannah Sparrow 
Green-tailed Towhee 
Green-tailed Towhee 
Rufous-sided Towhee 
Western Tanager 
Black-billed Magpie 
Black-billed Magpie 
Black-billed Magpie 
Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Common Grackle 
Rock Wren 
Say's Phoebe 

110 
21 2 
230 
230 
20 
30 
110 
230 
324 
20 
110 
21 2 
230 
230 
110 
20 
30 
110 
21 1 
21 2 
230 
10 
20 
110 
230 
110 
230 
20 
110 
230 
230 
230 
20 
110 
230 
10. 
20 
30 
110 
21 1 
21 2 
230 
322 
323 
324 
420 
212 
530 
20 

2 
2 
1 
18 
1 
3 
3 
4 
2 
1 
19 
6 
3 
6 
1 
13 
8 
21 
1 
5 
30 
3 
1 
5 
20 
3 
9 
1 
1 
1 
45 
1 
1 
9 
12 
3 
7 
1. 
10 
4 
3 
4 
13 
40 
5 
1 
1 
1 
2 

. , . . . . . . . . . .  

337 
96 
176 
176 
120 
54 
337 
176 
24 
120 
337 
96 
176 
1 76 
337 
120 
54 
337 
30 
96 
176 
46 
120 
337 
176 
337 
1 76 
120 
337 
1 76 
176 
176 
1 20 
337 
176 
46 
120 
54 
337 
30 
96 
176 
100 
134 
24 
3 
96 
5 

120 

0.006 
0.021 
0.006 
0.102 
0.008 
0.056 
0.009 
0.023 
0.083 
0.008 
0.056 
0.063 
0.01 7 
0.034 
0.003 
0.108 
0.148 
0.062 
0.033 
0.052 
0.170 
0.065 
0.008 
0.01 5 
0.1 14 
0.009 
0.051 
0.008 
0.003 
0.006 
0.256 
0.006 
0.008 
0.027 
0.068 
0.065 
0.058 
0.019 
0.030 
0.133 
0.031 
0.023 
0.130 
0.299 
0.208 
0.333 
0.01 0 
0.200 
0.01 7 

5 
5 
5 
18 
13 
13 
13 
13 
13 
29 
29 
29 
29 
6 
1 
78 
78 
78 
78 
78 
78 
29 
29 
29 
29 
12 
12 
1 
2 
2' 
45 
1 
22 
22 
22 
91 
91 
91 
91 
91 

91: 
91 
91 
91 
91 
1 
1 
7 

91, 

40.00 
40.00 
20.00 
100.00 
7.69 
23.08 
23.08 
30.77 
15.38 
3.45 
65.52 
20.69 
10.34 
100.00 
100.00 
16.67 
10.26 
26.92 
1.28 
6.41 
38.46 
10.34 
3.45 
17.24 
68.97 
25.00 
75.00 
100.00 
50.00 
50.00 
100.00 
100.00 
4.55 
40.91 
54.55 
3.30 
7.69 
1.10 
10.99 
4.40 
3.30 

14.29 I 
43.96 
5.49 
1.10 

100.00 
100.00 
28.57 

4.40.,- 

. .... ri ,... _.. , ,,,.. I ,..-...-.-- 1 .Y .  ..-, -.-.... 

5 
18 

13 

29 
6 
1 

78 

29 

12 
1 

2 
45 
1 

22 

91 
1 
1 

0.0040 
0.01 43 

0.0103 

0.0230 
0.0048 
0.0008 

0.0620 

0.0230 

0.0095 
0.0008 

0.0016 
0.0357 
0.0008 

0.01 75 

0.0723 
0.0008 
0.0008 

.,. . ,.... --...-_ 



Table 3-26. Migratory bird relative abundance by habitat in spring 1998 based on multi-species 
census surveys 

percent 
Total Obs/Min. Total # of 

Hab Total # Time in in Habitat Obs for Species/ Total Obs./Min. 
Common Name Type Observed Habitat (1) Species Habtype Observed inspring 
Say's Phoebe 110 2 337 0.006 7 28.57 
Says Phoebe 
Say's Phoebe 
Broad-tailed Hummingbird 
Broad-tailed Hummingbird 
Mountain Bluebird 
Mountain Bluebird 
Mountain Bluebird 
Western Bluebird 
American Tree Sparrow 
American Tree Sparrow 
Chipping Sparrow 
Western Meadowlark 
Western Meadowlark 
Western Meadowlark 
Western Meadowlark 
Western Meadowlark 
Western Meadowlark 
Western Meadowlark 
Western Meadowlark 
Western Meadowlark 
Western Meadowlark 
Western Meadowlark 
European Starling 
European Starling 
European Starling 
European Starling 
European Starling 
House Wren 
American Robin 
American Robin 
American Robin 
American Robin 
American Robin 
American Robin 
Eastern Kingbird 
Western Kingbird 
Yellow-headed Blackbird 
Mourning Dove 
Mourning Dove 
Mourning Dove' 
Mourning Dove 
Mourning Dove 
White-crowned Sparrow 
White-crowned Sparrow 
White-crowned Sparrow 

21 2 
324 
110 
230 
10 
110 
230 
110 
110 
322 
230 
10 
20 
30. 
110 
21 1 
212 
230 
322 
323 
324 
420 
20 
110 
21 2 
322 
324 
230 
20 
110 
212 
230 
322 
324 
110 
110 ., 
30 
20 
30 
110 
230 
323 
110 
21 1 
230 

1 
2 
2 
1 
1 
54 
5 
1 
2 
I 
4 
4 
30 

75 
12 
17 
23 
39 
46 
13 
1 
9 

197 
1 
4 
15 
2 
3 
33 
2 
20 
1 
2 
1 
8 
7 
4. 
4 
38 
1 
1 
6 
2 
2 

a 

96 
24 
337 
176 
46 
337 
176 
337 
337 
100 
176 
46 
120 
54 
337 
30 
96 
176 
100 
134 
24 
3 

120 
337 
96 
100 
24 
176 
120 
337 
96 

1 76 
100 
24 
337 
337 
54 
120 
54 
337 
176 
134 
337 
30 
176 

0.01 0 
0.083 
0.006 
0.006 
0.022 
0.160 
0.028 
0.003 
0.006 
0.010 
0.023 
0.087 
0.250 
0.148 
0.223 
0.400 
0.177 
0.131 
0.390 
0.343 
0.542 
0.333 
0.075 
0.585 
0.01 0 
0.040 
0.625 
0.01 1 
0.025 
0.098 
0.021 
0.1 14 
0.01 0 
0.083 
0.003 
0.024 
0.130 
0.033 
0.074 
0.1 13 
0.006 
0.007 
0.01 8 
0.067 
0.01 1 

7 14.29 
7 28.57 
3 66.67 
3 33.33 
60 1.67 
60 90.00 
60 8.33 
1 100.00 
3 66.67 
3 33.33 
4 100.00 

268 1.49 
268 11.19 
268 2.99 
268 27.99 
268 4.48 
268 6.34 
268 8.58 
268 14.55 
268 17.16 

268 0.37 
226 3.98 
226 87.17 
226 0.44 
226 1 .n 
226 6.64 
2 100.00 
61 4.92 
61 54.10 
61 3.28 
61 32.79 
61 1.64 
61 3.28 
1 100.00 
8 100.00 
7 100.00 
48 8.33 
48 8.33 
48 79.17 

. 48, 2.08 

268 4.85 

7 

3 

60 
1 

3 
4 

268 

226 
1 

61 
1 
8 
7 

48! 2.08,,- 48 
10 60.00 : r 4  
10 20.00 
10 20.00 10 

0.0056 

0.0024 

0.0477 
0.0008 

0.0024 
0.0032 

0.2129 

0.1 795 
0.0008 

0.0485 
0.0008 
0.0064 
0.0056 

0.0381 

0.0079 

Q I I.'! : :. 

."$. 1:. (-J . . '.. /. : 

0 .:,.. . . .  . .: 



Table 3-27. Migratory bird relative abundance sitewide in summer 1998 based on multi-species 
census surveys 

Obs./Min. 
Total in 

ObsJMin. 
Total in 

Common Name Observed Surnmercr) Common Name Observed Summer (1) 

EuroDean Starling 500 0.383 Blackcapped Chickadee 14 0.01 1 
Red-winged Blackbird 
House Finch 
Vesper Sparrow 
Barn Swallow 
Western Meadowlark 
American Goldfinch 
Grasshopper Sparrow 
Song Sparrow 
Mourning Dove 
Yellow-headed Blackbird 
Rufous-sided Towhee 
Cliff Swallow 
Ncrthern Oriole 
Common Yellowthroat 
Pine Siskin 
American Robin 
Blue Grosbeak 
Yellow Warbler 
Western Kingbird 
Brewer's Blackbird 
Black-billed Magpie 
Lark Sparrow 
Chipping Sparrow 
Say's Phoebe 
House Wren 
Lesser Goldfinch 

422 
369 
202 
149 
147 
99 
96 
94 
67 
64 
50 
50 
47 
47 
43 
37 
36 
34 
33 
32 
27 
25 
20 
19 
16 
15 

0.323 
0.283 
0.155 
0.1 14 
0.1 13 
0.076 
0.074 
0.072 
0.051 
0.049 
0.038 
0.038 
0.036 
0.036 
0.033 
0.028 
0.028 
0.026 
0.025 
0.025 
0.021 
0.019 
0.01 5 
0.015 

0.01 1 
0.01 2 

Brown-headed Cowbird 
Eastern Phoebe 
Sage Thrasher 
Northern Flicker 
Broad-tailed Hummingbird 
Green-tailed Towhee 
Yellow-breasted Chat 
Western Wood-Pewee 
Common Nighthawk 
Homed Lark 
Eastern Kingbird 
Dark-eyed Junco 
Downy Woodpecker 
Common Grackle 
Chestnut-sided warbler 
8 lack-headed Grosbeak 

10 
9 
7 
5 
4 
4 
3 
3 
3 
2 
2 
2 
1 
1 
1 
1 

0.008 
0.007 
0.005 
0.004 
0.003 
0.003 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 

0.001 
0.001 
0.001 

0.001 , 

! 
. ., ,.....-.,- _ _  . I . 
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Table 3-28. Migratory bird relative abundance by habitat in summer 1998 based on multi- 
species census surveys 

Total Obs/Min. Total # Percent of 
Hab Total #I Time in in Habitat Obs for Species/H Total Obs./Min. 

Common Name Type Observed Habitat (1) Species abtype Observed in Spring 
Red-winged Blackbird 10 16 . 49 0.327 422 3.79 
Red-winged Blackbird 
Red-winged Blackbird 
Red-winged Blackbird 
Red-winged Blackbird 
Red-winged Blackbird 
Red-winged Blackbird 
Red-winged Blackbird 
Red-winged Blackbird 
Red-winged Blackbird 
Grasshopper Sparrow 
Grasshopper Sparrow 
Grasshopper Sparrow 
Grasshopper Sparrow 
Grasshopper Sparrow 
Grasshopper Sparrow 
Grasshopper Sparrow 
Grasshopper Sparrow 
Grasshopper Sparrow 
House Finch 
House Finch 
House Finch 
House Finch 
House Finch 
House Finch 
House Finch 
House Finch 
House Finch 
House Finch 
House Finch 
House Finch 
Pine Siskin 
Pine Siskin 
Pine Siskin 
Pine Siskin 
'Lesser Goldfinch 
Lesser Goldfinch 
Lesser Goldfinch 
American Goldfinch 
American Goldfinch 
American Goldfinch 
American Goldfinch 

' American Goldfinch 
American Goldfinch 
Lark Sparrow 
Lark Sparrow 
Lark Sparrow 
Lark Sparrow 
Common Nighthawk 
Common Nighthawk 

20 
30 
54 
93 
110 
21 1 
21 2 
230 
322 
10 
20 
30 
110 
21 1 
21 2 
230 
322 
323 
10 
20 
30 
93 
110 
21 1 
21 2 
230 
322 
323 
324 
51 0 
10 
20 
110 
230 
20 
110 , 

48 
21 3 
4 
14 
51 
20 
37 
14 
5 
7 
10 
13 
8 
2 
4 
8 
16 
28 
5 
2 
1 1  
1 
209 
2 
25 
56 
23 
2 
28 
5 
5 
5 
9 
24 
1 
10 

230 4 
10 2 
20 1 
110 56 
21 1 5 
212 7 
230 28 
212 1 
230 4 
323 18 
324 2 
110 1 
323 2 

74 
1 1 1  
131 
28 
352 
50 
79 
159 
67 
49 
74 
1 1 1  
352 
50 
79 
159 
67 
170 
49 
74 
1 1 1  
28 
352 
50 
79 
159 
67 
1 70 
28 
1 
49 
74 
352 
159 
74 
352 
159 
49 
74 
352 
50 
79 
159 
79 
159 
170 
28 
352 
170 

0.649 
1.91 9 
0.031 
0.500 
0.1 45 
0.400 
0.468 
0.088 
0.075 
0.143 
0.135 
0.117 
0.023 
0.040 
0.051 
0.050 
0.239 
0.165 
0.102 
0.027 
0.099 
0.036 
0.594 
0.040 
0.316 
0.352 
0.343 
0.01 2 
1 .ooo 
5.000 
0.102 
0.068 
0.026 
0.151 
0.01 4 
0.028 
0.025 
0.041 
0.01 4 
0.1 59 
0.1 00 
0.089 
0.1 76 
0.01 3 
0.025 
0.106 . 
0.071 
0.003 
0.01 2 

422 
422 
422 
422 
422 
422 
422 
422 
422 
96 
96 
96 
96 
96 
96 
96 
96 
96 
369 
369 
369 
369 
369 
369 
369 
369 
369 
369 
369 
369 
43 
43 
43 
43 
15 
15 
15 
99 
99 
99 
99- 
99 
99 
25 
25 
25 
25 
3 
3 

1 1.37 
50.47 
0.95 
3.32 
12.09 
4.74 
8.77 
3.32 
1.18 
7.29 
10.42 
13.54 
8.33 
2.08 
4.17 
8.33 
16.67 
29.17 
1.36 
0.54 
2.98 
0.27 
56.64 
0.54 
6.78 
15.18 
6.23 
0.54 
7.59 
1.36 
1 1.63 
1 1.63 
20.93 
55.81 
6.67 
66.67 
26.67 
2.02 
1.01 
56.57 

. 5.05 
"!. 7.07 
28.28 
4.00 
16.00 
72.00 
8.00 
33.33 
66.67 

422 

96 

369 

43 

15 

r. 

.' Id9 

25 

3 

0.3231 

0.0735 

0.2825 

0.0329 

0.01 15 

0.0758 

0.01 91 

0.0023 
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Table 3-28. Migratory bird relative abundahce by habltat In rummer 1908 baaed on multi- 
species census surveys 

Northern Flicker 
Western Wood-Pewee 
Western Wood-Pewee 
Yellow Warbler 
Yellow Warbler 
Chestnut-sided warbler 
Horned Lark 
Brewer's Blackbird 
Brewer's Blackbird 
Brewer's Blackbird 
Brewer's Blackbird 
Common Yellowthroat 
Common Yellowthroat 
Common Yellowthroat 
Common Yellowthroat 
Common Yellowthroat 
Common Yellowthroat 
Common Yellowthroat 
Blue Grosbeak 
Blue Grosbeak 
Blue Grosbeak 

Blue Grosbeak 
Blue Grosbeak 
Blue Grosbeak 
Cliff Swallow 
Cliff Swallow 
Cliff Swallow 
Cliff Swallow 
Cliff Swallow 
Cliff Swallow 
Cliff Swallow 
Barn Swallow 
Barn Swallow 
Barn Swallow 
Barn Swallow 
Barn Swallow 
Barn Swallow 
Barn Swallow 
Barn Swallow 
Barn Swallow 
Barn Swallow 
Barn Swallow 
Barn Swallow 
Northern Oriole 
Northern Oriole 

(J I !  Northern Oriole 
Northern Oriole 
Northern Oriole 

@ Blue Grosbeak 

230 
110 
230 
110 
322 
230 
323 
93 
110 
322 
323 
10 
20 
30 
110 
21 1 
21 2 
230 
10 
20 
110 
21 1 
212 
230 
322 
30 
54 
.93 
110 
212 
323 
324 
10 
20 
30 
54 
110 
21 1 
21 2 
230 
322 
323 
324 
51 0 
10 
110 
21 1 
21 2 
230 

1 
2 
1 
33 
1 
1 
2 
15 
15 
1 
1 
3 
7 
17 
1 1  
2 
3 
4 
1 
2' 
24 
3 
1 
3 
2 
7 
9 
2 
1 
24 
5 
2 
3 
1 1  
1 1  
17 
48 
6 
18 
7 
7 
5 
9 
7 
1 
36 
3 
2 
5 

159 
352 
159 
352 
67 
159 
170 
28 
352 
67 
170 
49 
74 
1 1 1  
352 
50 
79 
159 
49 
74 
352 
50 
79 
159 
67 
111 
131 
28 
352 
79 
1 70 
28 
49 
74 
1 1 1  
131 
352 
50 

' 79 
159 
67 
170 
28 
1 
49 
352 
50 
79 
159 

0.008 
0.006 
0.006 
0.094 
0.01 5 
0.006 
0.01 2 
0.536 
0.043 
0.01 5 
0.008 
0.061 
0.095 
0.153 
0.031 
0.040 
0.038 
0.025 
0.020 
0.027 
0.068 
0.060 
0.01 3 
0.019 
0.030 
0.063 
0.069 
0.071 
0.003 
0.304 
0.029 
0.071 
0.061 
0.149 
0.099 
0.130 
0.138 
0.120 
0.228 
0.044 
0.104 
0.029 
0.321 
7.000 
0.020 
0.102 
0.060 ' 
0.025 
0.031 

5 
3 
3 
34 
34 
1 
2 
32 
32 
32 
32 
47 
47 
47 
47 
47 
47 
47 
36 
38 
36 
38 
36 
36 
38 
50 
50 
50 
50 
50 
50 
50 
149 
149 
49 
49 
49 
49 
49 
49 
49 

149 
149 
149 
4'7 
47 
4'1 
4'1 
47 

20.QO 
08.W 
33.m 
Q7.0(1 
2.Q4 

100.0u 
IQO~Oi)  
4Q,&I 
48.88 
3.1 
3.13 
8.M 
14,8Q 
38.17 
23.40 
4.68 
0.38 
8.6 1 
2.m 
6.60 
88.8'/ 
8,49 
2.78 
8.49 
5.68 
14.00 
18.00 
4.00 
2.00 
48.00 
10.00 
4.00 
2.0 1 

7.38 
Il.41 
32.2 1 
4SXI 
12m 
4.10 
4.70 

'\ 3.30 
8.04 
4.70 
2.13 

Yf3.60 
&:In 
4.20 
10.(34 

7-38 

i 
I 



Table 3-28. Migratory bird relative abundance by habitat in summer 1998 based on multi- 
species census surveys 

Total Obs/Mip. Total # Percent of 
Hab Total # Time in in Habitat Obs for Species/H Total Obs./Min. 

Common Name Type Observed Habitat (1 )  Species abtype Observed in Spring 
Yellow-breasted Chat 230 3 159 0.019 3 100.00 3 0.0023 
Dark-eyed Junco 
Song Sparrow 
Song Sparrow 
Song Sparrow 
Song Sparrow 
Song Sparrow 
Song Sparrow 
Song Sparrow 
Brown-headed Cowbird 
Brown-headed Cowbird 

. Sage Thrasher 
Sage Thrasher 
Black-capped Chickadee 
Black-capped Chickadee 

i Blackcapped Chickadee 
Black-headed Grosbeak 
Green-tailed Towhee I Green-tailed Towhee 
Rufous-sided Towhee 
Rufous-sided Towhee 
Black-billed Magpie 
Black-billed Magpie 
Black-billed Magpie 
Black-billed Magpie 
Black-billed Magpie 
Downy Woodpecker 
Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Common Grackle 
Eastern Phoebe 
Eastern Phoebe 
Say's Phoebe 
Say's Phoebe 
Say's Phoebe 
Say's Phoebe 
Say's Phoebe 
Say's Phoebe 
Say's Phoebe 
Say's Phoebe 

110 
10 
20 
30 
110 
21 1 
212 
230 
110 
230 
230 
420 
110 
212 
230 
110 
110 
230 
110 
230 
10 
20 
110 
230 
323 
110 
10 
20 
30 
110 
21 1 
21 2 
230 
322 
323 
324 , 

420 
530 
93 
110 
230 
30 
93 
110 
21 1 
21 2 
230 
322 
323 

2 
1 
6 
20 
32 
1 
9 

25 
6 
4 
4 
3 
5 
2 
7 
1 
1 
3 
1 

49 
5 
2 
15 
4 
1 
1 
7 
6 
15 
24 
8 
13 
13 
20 
83 
3 
5 
5 
1 
7 
2 
2 
1 
4 
1 
3 
2 
2 
2 

352 
49 
74 
111 
352 
50 
79 
159 
352 
159 
159 
6 

352 
79 
159 
352 
352 
159 
352 
159 
49 
74 
352 
159 
170 
352 
49 
74 
111 
352 
50 
79 
159 
67 
170 
28 
6 
1 

28 
352 
159 
111 
28 
352 
50 
79 
159 
67 
170 

0.006 
0.020 
0.081 
0.180 
0.091 
0.020 
0.1 14 
0.157 
0.01 7 
0.025 
0.025 
0.500 
0.014 
0.025 
0.044 
0.003 
0.003 
0.01 9 
0.003 
0.308 
0.102 
0.027 
0.043 
0.025 
0.006 
0.003 
0.143 
0.081 
0.135 
0.068 
0.160 
0.165 
0.082 
0.299 
0.488 
0.1 07 
0.833 
5.000 
0.036 
0.020 
0.01 3 
0.01 8 
0.036 
0.01 1 
0.020 
0.038, 
0.01 3 
0.030 
0.012 

2 
94 
94 
94 
94 
94 
94 
94 
10 
10 
7 
7 
14 
14 
14 
1 
4 
4 

50 
50 
27 
27 
27 
27 
27 
1 

202 
202 
202 
202 
202 
202 
202 
202 
202 
202 
202 
202 

1 
9 
9. 
19 
19 
19 
19 
19 
19 
19. 
19 

100.00 
1.06 
6.38 

2T.28 
34.04 
1.06 
9.57 
26.60 
60.00 
40.00 
57.14 
42.86 
35.71 
14.29 
50.00 
100.00 
25.00 
75.00 
2.00 
98.00 
18.52 
7.41 

55.56 
14.81 
3.70 

100.00 
3.47 
2.97 
7.43 
1 1.88 
3.96 
6.44 
6.44 
9.90 

41.09 
1.49 
2.48 
2.48 

100.00 
77.78 

, 22.22 
'I 10.53 

5.26 
21.05 
5.26 
15.79 
10.53 
10.53 
10.53 

2 

94 

10 

7 

14 
1 

4 

50 

27 
1 

0.0015 

0.0720 

0.0077 

0.0054 

0.0107 
0.0008 

0.0031 

0.0383 

0.0207 
0.0008 

202 
1 

9 
.. . . -3 

0.1547 
0..0008 

0.0069 



Table 3-28. Migratory bird relative abundance by habitat in summer 1998 based on multi- 
species census surveys 

Total Obs/Min. Total # PerCent of 
Hab Total # Time in in Habitat Obs for Species/H Total Obs./Min. 

Common Name Type Observed Habitat (1) Species abtype Observed in Spring 
Say's Phoebe 324 2 28 0.071 19 10.53 19 0.01 45 
Broad-tailed Hummingbird 
Broad-tailed Hummingbird 
Broad-tailed Hummingbird 
Broad-tailed Hummingbird 
Chipping Sparrow 
Chipping Sparrow 
Chipping Sparrow 
Western Meadowlark 
Western Meadowlark 
Western Meadowlark 
Western Meadowlark 
Western Meadowlark 
Western Meadowlark 
Western Meadowlark 
Western Meadowlark 
Western Meadowlark 
Western Meadowlark 
Western Meadowlark 
Western Meadowlark 
Western Meadowlark 
European Starling Q European Starting 
European Starling 
European Starling 
European Starling 
European Starling 
European Starling 
House Wren 
House Wren 
American Robin 
American Robin 
American Robin 
American Robin 
American Robin 
American Robin 
American Robin 
American Robin 
Eastern Kingbird 
Westem Kingbird 
Westem Kingbird 
Western Kingbird 
Western Kingbird 
Western Kingbird 
Western Kingbird 
Yellow-headed Blackbird 
Mourning Dove 0 Mourning Dove 
Mourning Dove 
Mourning Dove 

20 
110 
230 
322 
110 
21 2 
230 
10 
20 
30 
54 
93 
110 
21 1 
212 
230 
322 
323 
324 
51 0 
10 
30 
110 
21 1 
212 
322 
324 
110 
230 
10 
20 
30 
110 
212 
230 
322 
324 
110 
93 
110 
212 
322 
323 
324 
30 
20 
30 
110 
21 2 

1 
1 
1 
1 
9 
1 

10 
12 
4 
14 
1 
2 
38 
6 
17 
7 
13 
28 
4 
1 
1 

37 
239 
2 

204 
13 
4 
11 
5 
1 
4 
1 
17 
1 
8 
4 
1 
2 
1 

24 
4 
2 
1 
1 

64 
2 
6 
50 
1 

74 
352 
159 
67 
352 
79 
159 
49 
74 
111 
131 
28 
352 
50 
79 
159 
67 
1 70 
28 
1 

49 
111 
352 
50 
79 
67 
28 
352 
159 
49 
74 
111 
352 
79 
1 59 
67 
28 

, 352 
28 
352 
79 
67 
170 
28 
111 
74 
111 
352 
79 

0.014 
0.003 
0.006 
0.01 5 
0.026 
0.013 
0.063 
0.245 
0.054 
0.126 
0.008 
0.071 
0.108 
0.120 
0.21 5 
0.044 
0.194 
0.165 
0.143 
1 .ooo 
0.020 
0.333 
0.679 
0.040 
2.582 
0.194 
0.143 
0.031 
0.031 
0.020 
0.054 
0.009 
0.048 
0.01 3 
0.050 
0.060 
0.036 
0.006 
0.036 
0.068 
0.051 
0.030 
0.006 
0.036 
0.577 
0.027, 
0.054 
0.142 
0.013 

4 
4 
4 
4 
20 
20 
20 
1 47 
147 
147 
147 
147 
1 47 
147 
147 
147 
1 47 
147 
147 
147 
500 
500 
500 
500 
500 
500 
500 
16 
16 
37 
37 
37 
37 
37 
37 
37 
37 
2 
33 
33 

25.00 
25.00 
25.00 
25.00 
45.00 
5.00 

50.00 
8.16 
2.72 
9.52 
0.68 
1.36 

25.85 
4.08 
1 1.56 
4.76 
8.84 
19.05 
2.72 
0.68 
0.20 
7.40 

47.80 
0.40 
40.80 
2.60 
0.80 

68.75 
31.25 
2.70 
10.81 
2.70 

45.95 
2.70 
21.62 
10.81 
2.70 

100.00 
3.03 
72.73 

a.a . 12.12 
33 "1 6.06 
33 3.03 
33 3.03 
64 100.00 
67 2.99 
67 8.96 
67 74.63 
67 1.49 

4 

20 

147 

500 

16 

37 
2 

-. 
' :Z 

33 
64 

0.0031 

0.01 53 

0.1126 

0.3828 

0.01 23 

0.0283 
0.001 5 

0.0253 
0.0490 

. . _. . ,- . 



Table 3-28. Migratory bird relative abundance by habitat in summer 1998 based on multi- 
species census surveys 

Total Obs/Min. Total # Percent Of 
Hab Total # Time in in Habitat ObS for SpeciesM Total Obs./Min. 

Common Name Type Observed Habitat (1) Species abtype Observed in Spring 
Mourning Dove 230 2 159 0.013 67 2.99 
Mourning Dove 322 2 67 0.030 67 2.99 
Mourning Dove 323 3 170 0.018 67 4.48 
Mourning Dove 324 1 28 0.036 67 1.49 67 0.051 3 

~ 

(1) Relative abundance 



Table 3-29. Migratory bird relative abundance sitewide in fall 1998 based on multi-species 
census surveys 

Total ObsJMin. 
CommonName Observed in Fall (1) Common Name Observed in Fall (1) 

Total Obs./Min. 

House Finch 1 57 0.1 34 Common Raven 1 0.001 
Vesper Sparrow 
W h i te-crowned Sparrow 
Western Meadowlark 
American Robin 
European Starling 
Pine Siskin 
American Tree Sparrow 
Black-billed Magpie 
American Goldfinch 
Mourning Dove 
Barn Swallow 
Song Sparrow 
Black-capped Chickadee 
Chestnut-collared longspur 
Red-winged Blackbird 
Northern Flicker 
Rufous-sided Towhee 
Grasshopper Sparrow 
Common Yellowthroat 
Blue Grosbeak 
Homed Lark 
Say's Phoebe 
Chipping Sparrow 
Western Kingbird 
Lark Sparrow 
Brewer's Blackbird 
Eastern Phoebe 
House Wren 

147 
95 
71 
56 
55 
52 
52 
36 
32 
29 
27 
27 
26 
24 
?3 
21 
19 
16 
11  
10 
9 
7 
7 
6 
5 
5 
3 
3 

0.1 26 Dark-eyed Junco 1 0.001 
0.081 Northern mockingbird 1 0.001 
0.061 Sage Thrasher 1 0.001 
0.048 Green-tailed Towhee 1 0.001 
0.047 Downy Woodpecker 1 0.001 
0.044 Eastern Kingbird 1 0.001 
0.044 
0.031 
0.027 
0.025 
0.023 
0.023 
0.022 
0.020 
0.020 
0.01 8 
0.01 6 
0.01 4 
0.009 
0.009 
0.008 
0.006 
0.006 
0.005 
0.004 
0.004 
0.003 
0.003 

Q 

.-. .. _--__ . . . . .. , . . . ...., _.. . . . , . .,. ., .. , . . . .. ... _. - .I -.,---- "..."___I__ 



Table 3-30. Migratory bird relative abundance by habitat in fall 1998 based on multi-species 
census surveys 

Total Obs/Min. Total # Percent of 
Hab Total # Time in in Habitat Obs for SpeciedH Total Obs./Min. 

Common Name Type Observed Habitat (1) Species ablype Obsemd in Spring 
Red-winged Blackbird 30 20 87 0.230 23 86.96 
Red-winged Blackbird 
Red-winged Blackbird 
Grasshopper Sparrow 
Grasshopper Sparrow 
Grasshopper Sparrow 
Grasshopper Sparrow 
House Finch 
House Finch 
House Finch 
House Finch 
House Finch 
House Finch 
House Finch 
House Finch 
House Finch 
House Finch 
Chestnut-collared longspur 
Pine Siskin 
Pine Siskin 
Pine Siskin 
American Goldfinch 
American Goldfinch 
American Goldfinch 
American Goldfinch 
American Goldfinch 
Lark Sparrow 
Northern Flicker 
Northern Flicker 
Northern Flicker 
Northern Flicker. 
Common Raven 
Horned Lark 
Homed Lark 
Brewer's Blackbird 
Common Yellowthroat 
Common Yellowthroat 
Common Yellowthroat 
Common Yellowthroat 
Common Yellowthroat 
Common Yellowthroat 
Blue Grosbeak 
Blue Grosbeak 
Barn Swallow 
Barn Swallow 
Barn Swallow 
Barn Swallow 
Barn Swallow 
Barn Swallow 
Barn Swallow 

2 E-04 
21 2 

10 
110 
21 1 
323 
10 
20 
30 

110 
21 1 
21 2 
230 
322 
323 
324 
323 
110 
230 
322 
20 
30 

110 
21 1 
230 

10 
10 

110 
21 2 
230 
322 
322 
323 
212 
10 
20. 
30 

110 
21 1 
21 2 
20 

110 
10 
20 
30 
54 

110 
230 
322 

2 
1 
1 

12 
1 
2 
2 
1 
3 

51 
1 

19 
15 
17 
6 

42 
24 
15 
24 
13 
1 
2 

13 
1 

15 
5 
1 

18 
1 
1 
1 
2 
7 
5 
1 
1 
3 
4 

1 
1 
9 
1 
1 
8 
3 

10 
2 
2 

1 '  

31 0 
79 
50 

31 0 
35 

138 
50 
88 
87 

31 0 
35 
79 

164 
90 

138 
29 

138 
310 
164 
90 
88 
87 

310 
35 

'164 
50 
50 

31 0 
79 

164 
90 
90 

138 
79 
50 
88 
87 

31 0 
35 
79 
88 

31 0 
50 
88 
87 
96 

310 
164 
90 

0.006 
0.01 3 
0.020 
0.039 
0.029 
0.01 4 
0.040 
0.01 1 
0.034 
0.165 
0.029 
0.241 
0.091 
0.189 
0.043 
1.448 
0.174 
0.048 
0.146 
0.144 
0.01 1 
0.023 
0.042 
0.029 
0.091 
0.100 
0.020 
0.058 
0.01 3 
0.006 
0.01 1 
0.022 
0.051 
0.063 
0.020 
0.01 1 
0.034 
0.01 3 
0.029 
0.01 3 
0.01 1 
0.029 
0.020 
0.01 1 
0.092 
0.031 

0.012 
0.022 

0.032 

'23 
' 23 

16 
16 
16 
16 

157 
157 
157 
157 
157 
1 57 
1 57 
1 57 
157 
157 
24 
52 
52 
52 
32 
32 
32 
32 
32 
5 

21 
21 
21 
21 

1 
9 
9 
5 

11 
11 
11 
11 
11 
11 

. 19. 
1 a\ 
27 
27 
27 
27 
27 
27 
27 

8.70 
4.35 
6.25 

75.00 
6.25 

12.50 
1.27 
0.64 
1.91 

32.48 
0.64 

12.10 
9.55 

10.83 
3.82 

26.75 
100.00 
28.85 
46.15 
25.00 
3.13 
6.25 

40.63 
3.1 3 

46.88 
100.00 

4.76 
85.71 
4.76 
4.76 

100.00 
22.22 
77.78 

100.00 
9.09 
9.09 

27.27 
36.36 
9.09 
9.09 

10.00 
90.00 

3.70 
29.63 
11.11 
37.04 
7.41 
7.41 

3.705' : 3 

23 

16 

157 
24 

52 

32 
5 

21 
1 

9 
5 

11 

10 

27 

0.0196 

0.01 37 

0.1341 
0.0205 

0.0444 

0.0273 
0.0043 

0.01 79 
0.0009 

0.0077 
0.0043 

0.0094 

0.0085 

\: i . 

0.0231 

- .. . . .. 



Table 3-30. Migratory bird relative abundance by habitat in fall 1998 based on multi-species 
census surveys 

Total Obs/Min. Total # Percent of 
Hab Total # Time in in Habitat Obs for Speciesm Total Obs./Min. 

Common Name Type Observed Habitat (1) Species abtype Observed inspring 
110 1 310 0.003 1 100.00 1 0.0009 Dark-eyed Junco 

Song Sparrow 
Song Sparrow 
Song Sparrow 
Song Sparrow 
Song Sparrow 
Song Sparrow 
Northern mockingbird 
Sage Thrasher 
Black-capped Chickadee 
Black-capped Chickadee 
Black-capped Chickadee 
Green-tailed Towhee 
Rufous-sided Towhee 
Rufous-sided Towhee 
Black-billed Magpie 
Black-billed Magpie 
Black-billed Magpie 
Black-billed Magpie 
Black-billed Magpie 
Downy Woodpecker 
Vesper Sparrow 
Vesper Sparrow Q Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Vesper Sparrow 
Eastern Phoebe 
Say's Phoebe 
Say's Phoebe 
Say'sPhoebe 
Say's Phoebe 
American Tree Sparrow 
American Tree Sparrow 
American Tree Sparrow 
American Tree Sparrow 
American Tree Sparrow 
American Tree Sparrow 

* American Tree Sparrow 
Chipping Sparrow 
Chipping Sparrow 
Chipping Sparrow 
Western Meadowlark 
Western Meadowlark Q Western Meadowlark 
Western Meadowlark 

10 
20 
30 

110 
21 1 
230 
110 
230 
110 
21 2 
230 
230 
110 
230 
20 

110 
21 2 
230 
323 
110 
10 
20 
30 

110 
21 1 
212 
230 
322 
323 
324 
110 
20 

110 
21 2 
230 
20 
30 " 

110 
21 1 
21 2 
230 
420 
20 

110 
21 2 

10 
30 

110 
21 2 

_ _  . . . ,i ,_ , 

2 
2 
6 
9 
1 
7 
1 
1 

12 
2 

12 
1 
2 

17 
1 

18 
3 
9 
5 
3 
5 
6 
6 

21 
1 
7 
3 
7 

81 
10 
3 
1 
2 
3 
1 
4 
7 

20 
3 '  
3 

14 
1 
1 
2 
4 
8 
1 

11 
2 

50 
88 
87 

31 0 
35 

164 
31 0 
164 
310 
79 

164 
1 64 
310 
164 
88 

31 0 
79 

164 
138 
31 0 
50 
88 
87 

310 
35 
79 

164 
90 

138 
29 

31 0 
88 

31 0 
79 

164 
88 
87 

31 0 
35 
79 

1 64 
5 

88 
31 0 
79 
50 
87 

31 0 
79 

0.040 
0.023 
0.069 
0.029 
0.029 
0.043 
0.003 
0.006 
0.039 
0.025 
0.073 
0.006 
0.006 
0.104 
0.01 1 
0.058 
0.038 
0.055 
0.036 
0.01 0 
0.100 
0.068 
0.069 
0.068 
0.029 
0.089 
0.01 8 
0.078 
0.587 
0.345 
0.01 0 
0.01 1 
0.006 
0.038 
0.006 
0.045 
0.080 
0.065 
0.086 
0.038 
0.085 
0.200 
0.01 1 
0.006 
0.051 
0.160 
0.01 1 
0.035 
0.025 

27 
27 
27 
27 
27 
27 

1 
1 

26 
26 
26 
1 

19 
19 
36 
36 
36 
36 
36 
3 

1 47 
147 
1 47 
147 
147 
147 
147 
1 47 
147 
147 

3 
7 
7 
7 
7 

52 
52 
52 
52 
52 
52 

7 
7 
7 

71 
71 
71 
71 

52! 

7.41 
7.41 

22.22 
33.33 
3.70 

25.93 
100.00 
100.00 
46.1 5 
7.69 

46.15 
100.00 
10.53 
89.47 
2.78 

50.00 
8.33 

25.00 
13.89 

100.00 
3.40 
4.08 
4.08 

14.29 
0.68 
4.76 
2.04 
4.76 

55.10 
6.80 

100.00 
14.29 
28.57 
42.86 
14.29 
7.69 

13.46 
38.46 
5.77 
5.77 

26.92 
1.92 

14.29:-2 
28.57 
57.14 
11.27 
1.41 

15.49 
2.82 

__ . , ._ . . . . 7 . . . / .  " 1  ~ ..,...-- -."---.r.-..."--."~ -... ,.-.,. . . 

27 
1 
1 

26 
1 

19 

36 
1 

147 
3 

7 

52 

7 

0.0231 
0.0009 
0.0009 

0.0222 
0.0009 

0.01 62 

0.0307 
0.0009 

0.1255 
0.0026 

0.0060 

0.0444 

0.0060 



Table 3-30. Migratory bird relative abundance by habitat in fall 1998 based on multi-species 
census surveys 

Total ObsNin. Total # Percent of 
Hab Total # Time in in Habitat Obs for SpeciesM Total Obs./Min. 

Common Name Type Observed Habitat (1) Species abtype Observed in Spring 
'Western Meadowlark 230 7 164 0.043 71 9.86 
Western Meadowlark 
Western Meadowlark 
Western Meadowlark 
European Starling 
European Starling 
House Wren 
House Wren 
American Robin 
American Robin 
Eastern Kingbird 
Western Kingbird 
Western Kingbird 
Mourning Dove 
Mourning Dove 
Mourning Dove 
Mourning Dove 
Whitecrowned Sparrow 
White-crowned Sparrow 
White-crowned Sparrow 
White-crowned Sparrow 
White-crowned Sparrow 
White-crowned Sparrow 

322 
323 
324 
110 
324 
10 
230 
110 
230 
20 
110 
322 
30 
110 
230 
323 
30 
110 
21 1 
21 2 
230 
323 

19 
22 
1 
35 
20 
1 
2 
24 
32 
1 
4 
2 
2 
22 
2 
3 
2 
28 
2 
35 
26 
2 

90 
138 
29 
31 0 
29 
50 

1 64 
31 0 
164 
88 
31 0 
90 
87 
31 0 
164 
138 
87 
31 0 
35 
79 
164 
138 

0.21 1 71 
0.159 71 
0.034 71 
0.113 55 
0.690 55 
0.020 3 
0.01.2 3 
0.077 56 
0.195 56 
0.01 1 1 
0.013 6 
0.022 6 
0.023 29 
0.071 29 
0.012 29 
0.022 29 
0.023 95 
0.090 95 
0.057 95 
0.443 95 
0.159 95 
0.01 4 95 

26.76 
30.99 
1.41 71 
63.64 
36.36 55 
33.33 
66.67 3 
42.86 
57.14 56 
00.00 1 
66.67 
33.33 6 
6.90 
75.86 
6.90 
10.34 29 
2.1 1 
29.47 
2.1 1 
36.84 
27.37 
2.1 1 95 

0.0606 

0.0470 

0.0026 

0.0478 
0.0009 

0.0051 

0.0248 

0.081 1 

. .  
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Table 3-31. Migratory bird relative abundance sitewide in winter 1998 based on multi-species 
census surveys 

Obs./Min. in 
Common Name Total Obsewed Winter (1) 

Black-billed Magpie 69 0.069 
American Tree Sparrow 53 0.053 
Northern Flicker 24 0.024 

Black-capped Chickadee 17 0.01 7 
European Starling 17 0.01 7 

8 0.008 House Finch 
Song Sparrow 8 0.008 
Common Raven 4 0.004 
Western Meadowlark 4 0.004 

Red-winged Blackbird 21 0.021 

Homed Lark 12 0.01 2 

American Robin 2 0.002 
Northern Shrike 1 0.001 
Downy Woodpecker 1 0.001 



Table 3-32. Migratory bird relative abundance by habitat in winter 1998 based on multi-species 
census surveys 

Obs/Min. Percent of 
Hab Total t# Time in in Habitat Total t# Obs Species/Ha Total ObsJMin. 

Common Name Type Observed Habitat (1) for Species btype Observed inspring 
Red-winged Blackbird 20 19 126 0.151 21 90.48 
Red-winged Blackbird 
House Finch 
House Finch 
Northern Flicker 
Northern Flicker 
Northern Flicker 
Northern Flicker 
Northern Flicker 
Northern Flicker 
Common Raven 
Common Raven 
Homed Lark 
Horned Lark 
Homed Lark 
Homed Lark 
Northern Shrike 
Song Sparrow 
Song Sparrow 
Song Sparrow 
Song Sparrow 
Song Sparrow 
Black-capped Chickadee 
Black-capped Chickadee 
Black-capped Chickadee 
Black-billed Magpie 
Black-billed Magpie 
Black-billed Magpie 
Black-billed Magpie 
Black- bi I led Magpie 
Black-billed Magpie 
Downy Woodpecker 
American Tree Sparrow 
American Tree Sparrow 
American Tree Sparrow 
American Tree Sparrow 
American Tree Sparrow 
American Tree Sparrow 
American Tree Sparrow 
Western Meadowlark 
Western Meadowlark 
European Starling 

' European Starling 
American Robin 
American Robin 

30 
I10 
324 
20 
30 

110 
212 
220 
230 
I10 
322 
30 
230 
323 
324 
30 
20 
30 

I10 
212 
230 
110 
212 
230 

212 
230 
322 
324 
540 
110 
20 
30 

110 
211 
212 
230 
324 
230 
322 
30 
110 
110 
322 

i io 

2 
6 
2 
1 
I 
17 
1 
2 
2 
2 
2 
1 
2 
1 
8 
1 
2 
1 
1 
I 
3 
5 
2 

10 
25 
4 
33 
2 
3 
2 
1 
2 
1 
16 
5 
14 
13 
2 
1 
3 
2 
15 
1 
1 

49 
300 
59 
126 
49 
300 
94 
2 

137 
300 
93 
49 
137 
114 
59 
49 
126 

300 
94 
137 
300 
94 
137 
300 
94 
137 
93 
59 
3 

300 
126 
49 
300 
26 
94 
I37 
59 
137 
93 
49 
300 
300 
93 

49 

0.04 1 21 
0.020 8 
0.034 8 
0.008 24 
0.020 24 
0.057 24 
0.01 I 24 
1 .om 24 
0.015 24 
0.007 4 
0.022 4 
0.020 12 
0.015 12 
0.009 12 
0.136 12 
0.020 1 
0.016 8 
0.020 8 
0.003 ' 8  
0.01 1 8 
0.022 8 
0.017 17 
0.021 17 
0.073 17 
0.083 69 
0.043 69 
0.24 1 69 
0.022 69 
0.05 1 69 
0.667 69 
0.003 1 
0.016 53 
0.020 53 
0.053 53 

' 0.192 53 
0.149 53 
0.095 53 
0.034 53 
0.007 4 
0.032 4 
0.04 1 . 17q 
0.050 17 ! 
0.003 2 
0.01 1 2 

9.52 
75.00 
25.00 
4.17 
4.17 
70.83 
4.17 
8.33 
8.33 
50.00 
50.00 
8.33 
16.67 
8.33 
66.67 
100.00 
25.00 
12.50 
12.50 
12.50 
37.50 
29.41 
1 1.76 
58.82 
36.23 
5.80 
47.83 
2.90 
4.35 
2.90 

100.00 
3.77 
1.89 
30.19 
9.43 
26.42 
24.53 
3.77 
25.00 
75.00 
11.76 
88.24 _,_ 

50.00 .. ." 

50.00 

21 

8 

24 

4 

12 
1 

8 

17 

69 
1 

53 

4 

17 

2 

0.0209 

0:0080 

0.0239 

0.0040 

0.0120 
0.0010 

0.0080 

0.0169 

0.0688 
0.0010 

0.0528 

0.0040 

0.0169 

0.0020 

I . ._ .  . ~,.._..._.._._-___._.I_______.I_....--- -. . . . . . . . . . ...--..-._I__ _ _  . . . . . - . . . . . . 



Table 3-33. Bird diversity (Simpson's Index) for each season by year and habitat 

n 
Season Habltat Survey Year 

w 
1991 1993 1994 1995 1996 1997 1998 

Mesic Mixed Grasslands NO ND 0.90 0.88 0.83 0.86 0.78 
Reclaimed Grasslands ND ND 0.76 0.73 0.76 0.70 0.59 
Upland Shrubs ND ND 0.92 0.94 0.92 0.91 0.92 
Wetlands ND ND 0.73 0.72 0.85 0.85 0.78 
Riparian Woodland Complex ND ND 0.90 0.90 0.93 0.94 0.89 

Mesic Mixed Grasslands 0.76 0.84 0.91 0.85 0.88 0.86 0.91 
Reclaimed Grasslands 0.83 0.88 0.85 0.88 0.88 0.85 0.87 
Upland Shrubs 0.89 0.86 0.93 0.93 0.92 0.94 0.92 
Wetlands 0.81 0.70 0.74 0.74 0.83 0.77 0.81 
Riparian Woodland Complex 0.84 0.89 0.92 0.91 0.85 0.88 0.89 
Xeric Mixed Grasslands 0.84 0.83 0.87 0.89 0.81 0.85 0.85 

Mesic Mixed Grasslands NP ND 0.87 0.88 0.91 0.87 0.90 
Reclaimed Grasslands ND ND 0.89 0.89 0.87 0.86 0.88 
Upland Shrubs ND ND 0.94 0.94 0.93 0.94 0.94 
Wetlands ND ND 0.78 0.79 0.82 0.85 0.84 
Riparian Woodland Complex ND ND 0.91 0.91 0.88 0.89 0.92 

Riparian Shrubland- Arnorpha NO ND 0.87 0.82 0.91 0.90 0.90 
Mesic Mixed Grasslands ND ND 0.78 0.87 0.75 0.25 0.78 
Reclaimed Grasslands ND ND 0.63 0.81 0.75 0.59 0.81 
Upland Shrubs ND ND 0.92 0.93 0.89 0.88 0.88 
Wetlands ND ND 0.91 0.84 0.91 0.87 0.90 
Riparian Woodland Complex ND ND 0.91 0.82 0.93 0.89 0.93 
Xeric Mixed Grasslands 

Riparian Shrubland -Amotpha 0.67 NA 0.82 NA NA 0.84 0.89 
Mesic Mixed Grasslands NA 0.53 0.83 0.90 0.90 0.80 0.87 
Reclaimed Grasslands NA NA 0.81 NA NA 0.64 0.87 
Upland Shrubs 0.82 0.79 0.84 0.81 0.71 0.74 0.86 
Wetlands 0.97 0.80 0.57 0.56 0.73 0.67 0.91 
Riparian Woodland Complex 0.70 0.88 0.77 0.81 0.75 0.66 0.83 
Xeric Mixed Grasslands NA 0.75 0.30 0.34 0.13 0.50 0.35 

- 7-- ~ 

I * ... ND = no data collected 
NA = not applicable 

1 
. ~ ........ , ___3___ .__ .-.",. ~ . . ~  ...-.--_-_ ' . _ _  . , -.. ,. .- . . ___.. ,., . . . . .  



Table 3-34. Species richness for each season by year and habitat 

Season Habitat Survey Year 

Mesic Mixed Grasslands ND ND 17 19 11 12 12 
Reclaimed Grasslands NO ND 14 10 10 8 12 
Upland Shrubs ND ND 27 28 24 22 24 
Wetlands ND ND 26 23 21 20 22 
Riparian Woodland Complex NO ND 30 40 43 36 . 32 
Xeric Mixed Grasslands NO ND 16 9 13 ‘18 15 

Total # Species 50 55 57 49 49 91 

Mesic Mixed Grasslands 9 11 26 20 14 17 19 
Reclaimed Grasslands 12 18 15 17 16 11 15 
Upland Shrubs 17 26 31 34 28 32 24 
Wetlands 22 28 26 22 23 21 27 
Riparian Woodland Complex 28 28 30 31 33 31 40 
Xeric Mixed Grasslands 11 14 22 16 14 15 19 

84 Total# Species 42 47 50 47 46 48 54 

Mesic Mixed Grasslands ND ND 29 20 20 19 24 
Reclaimed Grasslands ND ND 19 19 19 13 18 
Upland Shrubs ND ND 37 36 30 40 38 
Wetlands NO ND 30 31 27 27 31 
Riparian Woodland Complex ND ND 37 38 40 38 43 
Xeric Mixed Grasslands ND ND 28 18 19 19 23 

Mesic Mixed Grasslands ND ND 10 11 9 5 9 
Reclaimed Grasslands ND ND 5 7 9 7 10 
Upland Shrubs ND ND 25 26 23 16 27 
Wetlands ND ND 16 12 21 12 17 
Riparian Woodland Complex ND ND 27 20 39 21 32 
Xeric Mixed Grasslands ND ND 13 11 9 11 11 

Total # Species 42 36 47 31 42 70 

Mesic Mixed Grasslands ._ 4 2  7 4 . 4  3 4 
Reclaimed Grasslands 1 1 4 2 1 4 6 
Upland Shrubs 6 6 12 9 6 8 11 
Wetlands 8 4  6 9 6 3 7 
Riparian Woodland Complex 6 9 12 14 8 12 10 
Xeric Mixed Grasslands 1 4 5 6 . 4.j. 4 4 

Total ##Species 17 16 20 22 21 ’ 18 .25, 35 



. Table 3-35. Seasonal species richness 1991,1993-1998 

YEAR WINTER SPRING SUMMER FALL BREEDING SEASON 
1991 17 
1993 16 
1994 
1995 
1996 
1997 18 
1998 

ND ND ND 42 

0 
ND ND ND 47 

20 50 61 42 50 
22 55 54 36 47 

25 49 64 42 54 

21 57 58 47 46 
49 59 31 48 

ND = no data collected 

. .. 
.fl' 
, .  
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Table3-36. Jacard's similarity index for breeding season bird species richness 

Year 1991 1993 1994 1995 1996 1997 1998 
1991 1 .oo 0.68 0.64 0.56 0.63 0.58 0.60 
1993 
1994 
1995 
1996 
1997 
1998 

1 .oo 0.67 0.68 0.60 
1 .oo 0.67 0.66 

1 .oo 0.66 
1 .oo 

0.58 .0.60 
0.72 0.68 
0.73 0.60 
0.71 0.67 
1 .oo 0.62 

I .oo 

KEY 
Jaccard's Coefficient = a/(a+b+c) 

a = those species which both years share 
b = those species not present in X group, but present in Y group 
c = those species present in X group, gut not present in Y group 



Table 3-37. Neotropical migratory bird species richness 

Habitat 1994 
Riparian Shrubland - Arnorpha 13 
Mesic Mixed Grasslands 17 
Reclaimed Grasslands 14 
Upland Shrubs 27 
Wetlands 26 
Riparian Woodland Complex 30 
Xeric Mixed Grasslands 16 

Survey Year 
1995 1996 1997 1998 

13 15 10 18 
19 11 12 12 
10 10 8 12 
28 24 22 24 
23 21 20 22 
40 43 36 32 
9 13 18 15 

'Data from June (breeding season) only. 
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Table 3-38. Neotropical migratory bird species richness 

Common Name 1994 1996 1996 1997 1998 
0.04 0.00 0.00 0.00 0.00 

~ 

American Crow 
American Goldfinch 
American Kestrel 
American Robin 
American Tree Sparrow 
American Widgeon 
Bald Eagle 
Barn Swallow 
Black-billed Cuckoo 
Black-billed Magpie 
Black-capped Chickadee 
Black-crowned Night-heron 
Black-headed Grosbeak 
Black-throated Gray Warbler 
Blue Grosbeak 
Blue Jay 
Blue-gray Gnatcatcher 
Blue-winged Teal 
Brewer's Blackbird 
Breweh Sparrow 
Broad-tailed Hummingbird 
Brown Thrasher 
Brown-headed Cowbird 
Canada Goose 
Cassin's Finch 
Chestnut-collared Longspur 
Chestnut-sided Warbler 
Chipping Sparrow 
Cinnamon Teal 
Clay-colored Sparrow 
Cliff Swallow 
Common Grackle 
Common Merganser 
Common Nighthawk 
Common Poorwill 
Common Raven 
Common Snipe 
Common Yellowthroat 
Coopeh Hawk 
Cordilleran Flycatcher 
Dark-eyed Junco 
Double-crested Cormorant 
Downy Woodpecker 
Eared Grebe 
Eastern Kingbird 
Eastern Phoebe 
European Starling 
Ferruginous Hawk 
Fox Sparrow 

3.79 
0.57 
1.74 
0.53 
0.00 
0.34 
4.81 
0.00 
3.94 
1.14 
0.00 
0.00 
0.08 
0.76 
0.00 
0.15 
0.00 
1.63 
0.00 
0.1 1 
0.00 
1.93 
0.00 
0.23 
0.00 
0.00 
1.67 
0.08 
0.00 
4.32 
0.19 
0.00 
0.45 
0.00 
0.00 
1.29 
1.70 
0.00 
0.00 
0.45 
0.00 
0.04 
0.00 
0.38 
0.04 
7.05 
0.04 
0.00 

6.29 
0.15 
2.05 
4.92 
0.00 
0.08 
4.02 
0.00 
3.86 
1.74 
0.00 
0.00 
0.00 
0.49 
0.08 
0.08 
0.00 
3.30 
0.00 
0.04 
0.00 
1.40 
0.00 
0.00 
0.04 
0.08 
0.30 
0.00 
0.00 
2.61 
0.1 1 
0.04 
0.61 
0.00 
0.27 
0.80 
1.74 
0.00 
0.04 
0.53 
0.00 
0.15 
0.00 
0.30 
0.1 1 

15.30 
0.04 
0.00 

4.05 
0.23 
3.33 
0.80 
0.00 
0.08 
5.27 
0.00 
3.90 
2.58 
0.08 
0.1 1 
0.00 
0.30 
0.04 
0.00 
0.04 
1.14 
0.15 

0.04 
1.10 
0.00 
0.00 
0.00 
0.00 
1.17 
0.00 
0.15 
3.14 
1.33 
0.04 
0.42 
0.00 
0.04 
0.98 
2.16 
0.04 
0.00 
0.04 
0.00 
Ob8 
0.04 
0.23 
0.1 1 

13.1 8 
0.00 
0.08 

0.08 

4.28 
0.45 
2.80 
1.78 
0.00 
0.04 
3.79 
0.00 
4.92 
1.67 
0.00 
0.04 
0.04 
1.29 
0.23 
0.1 1 
0.00 
2.20 
0.34 
0.27 
0.00 
2.20 
0.1 1 
0.00 
0.00 
0.00 
1.74 
0.00 
0.00 
2.12 
0.23 
0.04 
0.27 
0.00 
0.00 
2.73 
1.06 
0.00 
0.00 
0.1 1 
0.00 

0.00 
0.1 1 
0.04 

12.31 
0.00 
0.00 

0:OO 

7.80 
0.45 
6.40 
1.36 
0.04 
0.00 
6.10 
0.08 
4.05 
1.02 
0.00 
0.00 
0.00 
1.29 
0.00 
0.00 
0.1 9 
1.14 
0.00 
0.15 
0.00 
2.88 
0.00 
0.00 
0.00 
0.04 
1.10 
0.00 
0.00 
2.50 
0.15 
0.00 
0.34 
0.08 
0.15 
1.52 
2.12 
0.00 
0.00 
0.1 1 
0.04 
0.04 
0.00 
1.10 
0.1 1 

15.08 
0.04 
0.00 

.....,,,_._.. .:. . . -.,,. ..._ . ,. . _ _  .-, -- I 



Table 3-38. Neotropical migratory bird species richness 

c) 
Common Name 1994 1995 1996 1997 1998 I 

Golden Eagle 0.19 0.1 1 0.08 0.08 0.08 

0 

Golden-crowned Kinglet 
Grasshopper Sparrow 
Gray Catbird 
Great Blue Heron 
Great Homed Owl 
Greater Scaup 
Greater Yellowlegs 
Green-tailed Towhee 
Green-winged Teal 
Hairy Woodpecker 
Homed Lark 
House Finch 
House Sparrow 
House Wren 
Killdeer 
Lapland Longspur 
Lark Bunting 
Lark Sparrow 
Lazuli Bunting 
Lesser Goldfinch 
Lincoln's Sparrow 
Loggerhead Shrike 
Long-eared Owl 
MacGillivray's Warbler 
Mallard 
Marsh Wren 
Mountain Bluebird 
Mountain Chickadee 
Mourning Dove 
Northern Flicker 
Northern Goshawk 
Northern Harrier 
Northern Mockingbird 
Northem Oriole 
Northern Shrike 
Pectoral Sandpiper 
Peregrine Falcon 
Pied-billed Grebe 
Pine Siskin 
Prairie Falcon 
Purple Finch 
Red-tailed Hawk 
Red-winged Blackbird 
Ring-necked Duck 
Ring-necked Pheasant 
Rock Dove 
Rock Wren 
Rough-legged Hawk 

0.00 
2.73 
0.00 
0.08 
0.98 
0.08 
0.00 
0.42 

.o.oo 
3.14 

16.14 
0.04 
0.15 
0.64 
0.00 
0.1 1 
0.00 
0.00 
0.45 
0.00 
0.04 
0.00 
0.00 
0.98 
0.00 
0.15 
0.00 
5.34 
1.10 
0.00 
0.45 
0.00 
1.97 
0.00 
0.00 
0.00 

. 0.00 
0.1 1 
0.00 
0.00 
0.95 

15.83 
0.1 1 
0.04 
0.00 
0.23 
0.27 

0.00, 

0.00 
2.54 
0.04 
0.04 
0.95 
0.00 
0.00 
0.30 
0.00 
0.00 
3.33 

12.12 
0.00 
0.45 
0.1 1 
0.00 
0.00 
0.04 
0.00 
0.23 
0.00 
0.1 1 
0.00 
0.08 
1.33 
0.00 
0.00 
0.00 
4.36 
1.02 
0.00 
0.61 
0.00 
1.82 
0.00 
0.00 
0.00 
0.00 
0.19 
0.04 
0.00 
0.61 

15.30 
0.00 
0.08 
0.04 
0.00 
0.11 

0.00 
4.51 
0.00 
0.04 
0.83 
0.00 
0.00 
1.02 
0.19 
0.04 
2.54 

12.23 
0.00 
0.45 
0.19 
0.00 
0.30 
0.04 
0.00 
0.45 
0.04 
0.08 
0.04 
0.04 
1.17 
0.04 
0.57 
0.04 
4.28 
0.57 
0.00 
0.1 5 
0.1 9 
1.86 
0.04 
0.00 
0.00 
0.34 
0.23 
0.00 

0. 8 
13.14 
0.57 
0.00 
0.00 
0.1 1 
0.04 

0$4 

0.04 
3.37 
0.00 
0.04 
0.61 
0.00 
0.00 
0.64 
0.08 
0.00 
4.24 

16.40 
0.00 
0.38 
0.15 
0.00 
0.08 
0.23 
0.00 
0.30 
0.04 
0.00 
0.04 
0.00 
2.05 
0.00 
2.08 
0.00 
3.14 
0.87 
0.00 
0.34 
0.00 
2.20 
0.00 
0.00 
0.04 
0.00 
0.1 9 
0.04 
0.00 

12.83 
0.08 
0.00 
0.00 
0.08 
0.1 1 

0.88 

0.1 1 
4.55 
0.04 
0.15 
0.68 
0.00 
0.08 
0.34 
0.19 
0.08 
3.48 

14.13 
0.04 
0.57 
0.15 
0.04 
0.00 
0.23 
0.00 
0.42 
0.00 
0.23 
0.00 
0.00 
1.36 
0.1 1 
0.45 
0.00 
4.51 
1.17 
0.00 
0.45 
0.04 
2.12 
0.04 
0.04 
0.04 
0.00 
1.36 
0.04 
0.00 
0.68 

14.66 
0.00 
0.00 
0.1 1 
0.04 
0.11 
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Table 3-38. Neotropical migratory bird species richness 

Common Name 1994 1995 1996 1997 1998 
Ruby-crowned Kinglet 0.08 0.15 0.00 0.00 0.00 
Rufous Hummingbird 
Rufous Hummingbird 
Rufous-sided Towhee 
Sage Thrasher 
Savannah Sparrow 
Say's Phoebe 
Short-eared Owl 
Solitary Vireo 
Song Sparrow 
Sora 
Swainson's Hawk 
Swainson's Thrush 
Townsend's Solitaire 
Tree Swallow 
Turkey Vulture 
Vesper Sparrow 
Violet-green Swallow 
Virginia Rail 
Virginia's Warbler 
Warbling Vireo 
Western Kingbird 
Western Meadowlark 
Western Wood-Pewee 
White-breasted Nuthatch 
White-crowned Sparrow 
Willow Flycatcher 
Wilson's Warbler 
Yellow Warbler 
Yellow-breasted Chat 
Yellow-headed Blackbird 
Yellow-rumped Warbler 

0.00 
0.00 
3.14 
1.06 
0.00 
0.87 
0.15 
0.04 
7.16 
0.1 1 
0.1 1 
0.00 
0.00 
0.04 
0.27 

12.42 
0.1 5 
0.00 
0.00 
0.04 
1.44 

15.30 
0.00 
0.00 
0.1 9 
0.00 
0.38 
0.61 
0.1 1 
0.00 
0.30 

0.00 
0.00 
2.84 
0'23 
0.00 
0.76 
0.00 
0.08 
8.07 
0.04 
0.00 
0.1 1 
0.04 
0.15 
0.00 

11.25 
0.00 
0.00 
0.08 
0.00 
1.10 

14.89 
0.04 
0.04 
1.55 
0.00 
0.57 
0.95 
0.19 
0.00 
0.27 

0.00 
0.00 
3.52 
0.68 
0.00 
1 .l? 
0.04 
0.00 
6.67 
0.00 
0.04 
0.00 
0.00 
0.00 
0.00 

12.92 
0.08 
0.04 
0.00 
0.04 
0.95 

18.64 
0.08 
0.00 
1.29 
0.00 
0.49 
0.68 
0.38 

0.08 
0.08 
3.03 
0.45 
0.00 
0.91 
0.00 
0.00 
7.01 
0.1 1 
0.00 
0.00 
0.04 
0.11 
0.08 

12.69 
0.08 
0.04 
0.00 
0.00 
0.98 

20.80 
0.00 
0.00 
2.05 
0.00 
0.15 
0.53 
0.23 . .  

1.67 0.00 
0.1 1 0.49 

0.00 
0.00 
2.92 
0.57 
0.04 
0.83 
0.08 
0.00 
6.55 
0.00 
0.04 
0.00 
0.00 
0.00 
0.04 

12.16 
0.19 
0.00 
0.00 
0.00 
0.80 

15.61 
0.04 
0.00 
0.83 
0.08 
0.1 5 
0.83 
0.27 

' 0.00 
0.08 



Table 3-39. Densitiesa of all breeding birds by habitat (1991,1993-1998) 

Survey Year 
Habitat 1991 1993 1994 1995 1996 1997 1998 
Wetlands 208 357 193 155 161 178 188 
Riparian Woodland Complex 41 9 267 293 237 338 338 31 4 
Riparian Shrublands - Amorpha 197 193 1 85 205 85 178 185 
Upland Shrublands 137 313 263 248 . 286 279 273 
Mesic Mixed Grasslands 92 1 02 234 290 113 154 140 
Xeric Mixed Grasslands 61 89 78 73 80 79 91 
Reclaimed Grasslands 131 101 94 93 86 84 90 

a Densities are individuals per square kilometer during the month of June. 

Q 
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I Table 3-40. Selected bird densities during June 

COMMON NAME 1991 1993 1994 1995 1996 1997 1998 
European Starling 9.85 3.03 8.24 15.77 23.30 13.21 23.58 
Brown-headed Cowbird 
Grasshopper Sparrow 
Black-billed Magpie 
Rufous-sided Towhee 
American Goldfinch 
Black-capped Chickadee 
Yellow Warbler 
Common Snipe 
Blue Grosbeak 
Common Yellowthroat 
Yellow-breasted Chat 
Western Kingbird 
Mourning Dove 
Northern Oriole 
Vesper Sparrow 
Brewer's Blackbird 
Song Sparrow 
Western Meadowlark 
Red-winged Blackbird 
House Finch 
All species combined 

1.33 
3.60 
2.27 
'2.27 
5.30 
0.00 
0.95 
1.14 
1.33 
1.89 
0.95 
2.27 
8.14 
4.92 

14.96 
2.84 
7.39 

18.75 
24.43 
38.07 

152.65 

1.33 
10.61 
2.08 
3.03 
8.90 
0.00 
1.52 
1.89 
1.89 
3.98 
0.19 
0.38 
6.25 
4.17 

14.96 
8.14 
6.63 

28.60 
48.48 
17.80 

173.86 

5.97 
6.53 
3.84 
3.41 
8.52 
0.43 
0.43 
1.70 

2.84 
0.14 
3.13 
7.53 
4.40 

15.20 
5.54 
9.52 

19.18 
26.28 
17.47 

152.1 3 

1 .a5 

2.56 
5.82 
2.41 
3.41 
8.66 
1.28 
0.99 
0.99 
0.99 
3.27 
0.43 
2.13 
8.52 
3.13 

13.07 
9.66 
6.82 

15.63 
23.01 
17.90 

146.6 

2.70 
7.81 
1.85 
3.13 
6.96 
0.28 
1.70 
1.42 
0.85 
2.98 
0.85 
1.56 
7.24 
2.41 

14.06 
3.69 
5.54 

17.05 
18.75 
1 1.36 

135.51 

6.1 1 
7.24 
3.41 
3.69 
9.52 
0.43 
1.56 
1.99 
2.70 
2.56 
0.71 
1.42 

5.1 1 
13.92 
2.13 
4.97 

21.02 
20.79 
25.99 

153.27 

4.83 

6.68 
8.38 
4.83 
4.55 
6.25 
0.85 
1.56 
1.99 
1.42 
2.55 
0.: i 
1.1.5 
7.67 
3.27 

13.64 
2.41 
5.54 

15.20 
20.88 
16.19 

149.72 

. .. 
:k 

. .-. . .$ 



Table 3-41. Densitiesa of selected bird species by habitat (1991,1993-1998) 

SURVEY YEAR 

Common Snipe 
Song Sparrow 

6.7 10.0 7.5 4.2 5.8 6.7 10.8 
8.9 10.0 6.7 10.0 6.7 8.3 10.8 

Common Yellowthroat 7.8 16.7 9.2 10.8 10.8 8.3 6.7 

House Finch 151.1 66.7 48.3 15.8 50.0 82.5 69.2 
1 dlgn%qgjVp 

W " . X h & . * L &  a 

European Starling 47.8 16.7 35.0 55.0 114.2 67.5 65.0 
Northern Oriole 14.4 13.3 9.2 9.2 9.2 18.3 10.8 
American Goldfinch 17.8 27.8 13.3 15.0 15.8 29.2 13.3 
Yellow Warbler 4.4 5.6 2.5 4.2 7.5 4.2 4.2 
Brown-headed Cowbird 2.2 2.2 16.7 3.3 10.0 9.2 10.8 
Blue Grosbeak 4.4 5.6 4.2 2.5 3.3 10.8 2.5 

Vesper Sparrow 26.7 36.7 32.5 17.5 22.5 17.5 10.0 
$35 
Mourning Dove 
European Starling 
Northern Oriole 

20.0 10.0 22.5 22.5 10.0 7.5 7.5 
26.7 0.0 17.5 17.5 10.0 10.0 62.5 
13.3 10.0 12.5 15.0 2.5 17.5 10.0 

Brewer's Blackbird 6.7 23.3 5.0 50.0 0.0 0.0 7.5 

Rufous-sided Towhee 16.7 18.3 25.0 26.3 26.3 26.3 35.0 
8.8 31.3 27.5 

Black-billed Magpie 11.7 13.3 28.8 20.0 10.0 23.8 30.0 
Yellow-breasted Chat 8.3 1.7 1.3 3.8 7.5 5.0 3.8 

Vesper Sparrow 25.0 16.7 20.0 27.5 12.5 16.3 12.5 
House Finch 33.3 21.7 48.8 87.5 8.8 43.8 18.8 
Western Meadowlark 20.0 28.3 33.8 31.3 17.5 28.8 20.0 
Western Kingbird 3.3 0.0 5.0 3.8 2.5 3.8 3.8 

Vesper Sparrow 17.1 22.0 19.5 17.1 26.8 17.7 19.5 
Western Meadowlark 13.0 23.6 16.5 12.2 17.7 17.7 17.1 
Grasshopper Sparrow 8.1 15.4 9.1 6.7 13.4 12.2 14.6 

*e+,- .Recl$i 
Vesper Sparrow 29.3 14.7 17.0 17.0 14.0 18.0 13.0 
Western Meadowlark 
Grasshopper Sparrow 

25.3 25.3 27.0 20.0 19.0 20.0 24.0 
10.7 18.7 12.0 9.0 15.0 14.0 12.0 

..L 

.> a Densities are individuals per square kilometer during the month of June. ... 
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4. Conclusions 

The Site provides a unique refuge along the central Front Range for a large number of 
bird and mammal species. The presence of this refuge results in large part from most of 
the Site having been protected for more than two decades from grazing, development, 
and other disturbances. The area enclosed by the 1950s BZ has experienced this singular 
habitat protection for more than 40 years. The exclusion of grazing and development has 
allowed the native prairie/montane ecotonal area in the BZ to rebound from its previously 
overgrazed state. The Site does, however, suffer from the influences of nearby 
development, adjacent industrial activities, and regional weed infestations. While 
wildlife movement corridors continue to remain open, providing more mobile species 
with the opportunity to enter and leave the Site at will, the Site is becoming more isolated 
from adjacent ecological communities each year. Continued careful management is 
necessary to prevent outside and onsite influences from degrading the current high 
quality of the Site’s natural resources. 

Large-scale real estate development, mining, and water diversions on other large tracts of 
land along the Front Range have already destroyed or degraded much of the native 
habitat that was once available. It is due to the protection and isolation of the BZ that 
rare or imperiled species, and the present species diversity, are found at the Site. A 
number of the species at the Site are sensitive species or indicator organisms that by their 
presence-or more significantly, by their absence-indicate the ecological health of an 
area. 

At the end of the 1998, field season, 25 1 terrestrial vertebrate species had been verified as 
using the Site’s ecosystems. This is an impressive diversity when compared to the 322 
terrestrial vertebrate species found at Rocky Mountain National Park, an area 98 percent 
larger than the Site. The Site’s diversity includes 19 1 species of birds (1 9 are raptors), 3 
big game species, 11 species of carnivores, 3 lagomorphs, 6 large rodents, 22 small 
mammal species, 9 reptiles, and 7 amphibians recorded since 199 1. No definitive 
inventory of arthropods and other invertebrates has been made, but baseline sampling 
produced a large array of arthropod taxa. This high species diversity and continued use 
of the Site by numerous special-concern species verifies that habitat quality for these 
species has remained acceptable and that ecosystem functions are being maintained. 

One of the goals of the Integrated Monitoring Plan - Ecology (K-H 1997e) is to make 
annual assessments of endpoints for wildlife populations at the Site. Monitoring 
performed under the NRCPP tracks the populations of wildlife species and indicates the 
ecological health of the Site, as well as effects from nearby activities. 

A healthy natural environment provides a wide variety of ecological niches. This 
ecological health is reflected in species richness and population dynamics. All wildlife 
species in an ecosystem require healthy, well-balanced habitats in which to live and 
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reproduce. Degraded habitat is reflected by lower numbers and reduced diversity of 
wildlife. The data collected during the 1998 field effort indicate that wildlife populations 
are stable and species richness remains high. Therefore, current Site activities are not 
having an adverse effect on BZ ecosystems. 

The mule deer population has fluctuated, and is currently estimated at about 120 animals. 
Male-to-female and young-to-adult ratios are well within the constraints of what wildlife 
experts consider a healthy deer herd. Songbird density and diversity numbers indicate 
stability or slight increases in songbird use of all habitats at the Site. Completing an 
accurate census of migratory waterfowl, carnivores, and herptiles is more difficult, but 
these species continued to be observed in numbers similar to past years. The coyote 
population maintained several packs across the Site, and several natal dens were 
discovered. It is of interest that mountain lions continue to visit the Site sporadically. 
This normally shy, secretive species is unusual in predominantly prairie habitat, but the 
mountain lion may range onto the Site because of the large mule deer herd. Its 
appearance also illustrates the connectivity of the Site to the montane habitats to the west. 
The four raptor species that most commonly nest at the Site successfully reared young in 
1998. The normal migratory assemblage of waterfowl visited the Site in the spring and 
fall of 1998, and the species that commonly breed at the Site were recorded with broods 
of young. 

Although the Preble’s mouse monitoring effort did not capture a sufficient number of 
Preble’s mice to allow calculation of a population estimate in Rock Creek, the data 
collected in 1998 indicated that viable populations continue to exist in the Rock Creek 
drainage and the Dam B-4 population unit. Radio telemetry monitoring results provided 
valuable new insights into how the Preble’s mouse travels and how it uses its habitat. 
This information has added greatly to the Site’s ability to predict Preble’s mouse 
presence, and has given new hints to its behavior. 

With the addition of amphibian and fish monitoring, the ecology program has improved 
its ability to monitor and evaluate the limited aquatic community at the Site. Fish species 
found in the streams were consistent with those expected in the headwaters. The several 
amphibians recorded during vocalization surveys confirmed that the species diversity has 
been maintained over the past several years, and that Site surface waters remain of 
sufficiently good quality to support such sensitive indicator species. 

The long-term, year-round ecological monitoring program conducted under the NRCPP 
continues to be an essential tool for identifying, describing, and quantifying fluctuations 
in wildlife populations, wildlife habitat use, and changes in the species that use the Site as 
year-round or seasonal habitat. Wildlife population densities vary constantly with natural 
pressures, and only well-integrated, long-term monitoring such as this can identify 
consequences of natural influences versus consequences of human activities. The data 
produced are an invaluable tool in predicting and avoiding ecological impacts resulting 
from projected human activities. If sensitive species dwindle in numbers or disappear, a 
serious environmental health problem is indicated. Monitoring and surveys such as those 
carried out by the NRCPP detect trends of this sort, and act as an “early warning system” 
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for impending ecological problems. This function will become increasingly important as 
remediation activities at the Site increase, and will play an essential role in assessing 
natural resource damages. 
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Appendix A 
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Sitewide and Multi-Species 
Surveys, and Fortuitous 
Observations of Significant 
Species, into Ecological 
Database 
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CODE ENTRY EXPLANATIONS AND INSTRUCTIONS FOR DATA ENTRY OF 
SITEWIDE AND MULTI-SPECIES SURVEYS, AND FORTUITOUS OBSERVATIONS 

OF SIGNIFICANT SPECIES, INTO ECOLOGICAL DATABASE 

Data for Multi-species Census Surveys shall be entered into the Multi-species Database 
(MSD), and data from Sitewide Significant Species Surveys shall be n=entered into the 
Sitewide Survey Database (SSD) using the codes listed below. 

, 

Observer 
Enter initials of the primary observer (up to 3 letters). 

Date of Observation 
Input observation date as mmlddlyy (e.g.. 02/04/98) 

Time of Observation 
Enter observation time using 24-hour military time clock (e.g.. 1310 for 1:lO PM) 

TvDe of Observation (Obs. twe) 

Observation Codes: 

Taxonomic Group Code ( T u n  G r u ~ )  
Groups to be recorded include big game mammals; furbearers; small game mammals; upland 
game birds; waterfowl, shorebirds and wading birds; raptors; reptiles and amphibians; and 
threatened, endangered, and candidate species. 

I R (=IRaptors 1 d laquatianvertebrates 1 

I A- 1 
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. , .  . 

U = Upland Game Birds 0 SZooplankton 
W = Waterbirds (Waterfowl, Shorebirds, V =Vegetation 

S =Songbirds G =Algae i 

Wading Birds) 

SDecies Code 
Enter species code from Current Approved Species Code (see Attachment A). 

Observation Area (Admin Area) 
Enter code for observation area relative to Rocky Flats: 

Administrative Area Codes: 

Area* 
'Within 10 km of Rocky Flats 
boundary. 

Name of Observation Location (Site Name) 
Enter name of transect. 

Name of Operable Unit COU) 
Enter Operable Unit name of observation area, if applicable. 

CI) 

North-South Rockv Flats Grid Code (RF Grid N) 
Enter alphanumeric code number (1-17) for location of observation according to Rocky Flats 
Grid (see Attachment B for map). 

East-West Rockv Flats Grid Code (W Grid E] 
Enter alphanumeric code letter (A-U) for location of observation according to Rocky Flats Grid. 

Activity Codes (Activity & Activitv 2) 
Enter primary activity code in Activity column and secondary activity code in Activity 2 column. 

I 

I A-2 



Description of Habitat at Observation Location (Hab Tvue, Hab Tvue 2J 
Enter habitat code for Hab Type. Enter secondary habitat code for Hab Type 2. See list below 
for wildlife habitat codes. 

Wildlife Habitat Codes: 

0 

0 
zone 

060 Lakes and Reservoirs' 420 DisturbdBanen Lands (Roads, dirt lots) 
061 Littoral Zone 430 Cultivated Lands' I 
062 Limnitic Zone 500 Structures and Structure Associations Habitats Group 
063 Profunda1 Zone 51 0 Transmission Lines 

A-3 
, . , . .. -. ... .--... . .. ~., -~-.. . , . 



I 

i 

090 Mudflats 
091 Stream Edge 
092 Natural Pond Edge' 

600 Special Features Group' 
610 Cliffs 
620 Caves 

Wind Direction (Wind Direct) 
Enter wind direct using directional code up to 2 letters. 

0 

1 

Wind Direction Codes: 

= No significant weather 

= Fog/smog, visibility less than 1 
conditions 

N I = (North 
NE I = INortheast 

IW 1 = West I . . _ _ _  
(NW I = INorthwest 1 
Sinnificant Weather Conditions Present Weather) 

Grow Size 
This will be calculated automatically after following fields are entered. 

A 4  
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Number of Males (Male) 
Enter number of males. 

Number of Females (Female) 
Enter number of females. 

Number of Young (Yound 
Enter number of young. 

Number of Unclassified Individuals fun-Classd) 
Enter number of unclassified individuals. 
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SPECIES CODES FOR DATA ENTRY 

AMPHIBIANS 

AMBYSTOMATIDAE 

Antbystonla tigrinum 

PELOB ATIDAE 

Scaphiophus bombifions 

BUFONIDAE 

Bufo cognatus 
Bufo woodhousei 

Pseudacris triseriatus maculata 

RANIDAE 

.Ram catesbeiana 
Rana pipiens 

REPTILES 

CHELYDRDAE 

Chrysemys picta 

IGUANIDAE 

Phynosoma douglassi 
Sceloporus undulatus 

COLUBRIDAE 

Coluber constrictor 
Pituophis melanoleucus 

' Thamnophis radix 
Thamnophis sirtalis 

VIPERIDAE 

Crotalus viridis 

Tiger Salamander 

Plains Spadefoot 

Great Plains Toad 
Woodhouse's Toad 

Boreal Chorus Frog 

B ul 1 frog 
Northern Leopard Frog 

Western Painted Turtle 

Short-horned Lizard 
Eastern Fence Lizard 

Eastern Yellowbelly Racer 
Bullsnake 
Western Plains Garter Snake 
Red-sided Garter Snake 

Prairie Rattlesnake 

AMTI 1 

SCBOl 

BUCOl 
BUWOl 

PSTRl 

RAP11 

CHPIl 

PHDo1 
SCuNl 

c o c o 1  
PIMEl 

THRAl 
THSIl 

CRVIl c?i> 



PODICIPEDIDAE 

Aechmophorus occidentalis 
Podiceps n ig ricoll is 
Podilymbus podiceps 

PELECANIDAE 

Pelecanus erythrorhynchos 

PHALACROCORACIDAE 

Phalacrocorax auritus 

ARDEIDAE 

Ardea herodias 
Butorides striatus 
Nycticorax nycticorax 

ANATIDAE 

Aix sponsa 
Anas acuta 
Anas americana 
Anas clypeata 
Anas crecca 
Anas cyanoptera 
Anas discors 
Anas platyrhynchos 
Anas strepera 
Aythya aflnis 
Aythya amencana 
Aythya collaris 
Aythya marila 
Aythya valisinena 
Branta canadensis 
Bucephala albeola 
Bucephala clangula 

. Chen caerulescens 
Lophodytes cucullatus 
Mergus merganser 

LATHARTIDAE 

Cathartes aura 

ACCIPITRIDAE 

-,,. *”;. ... ,_-.. .. . . ... . .. . .~,.  iT  . .  

Western Grebe 
Eared Grebe 
Pied-billed Grebe 

American White Pelican 

Double-crested Cormorant 

Great Blue Heron 
Green-backed Heron 
Blackcrowned Night-Heron 

Wood Duck 
Northern Pintail 
American Wigeon 
Northern Shoveler 
Green-winged Teal 
Cinnamon Teal 
Blue-winged Teal 
Mallard 
Gadwall 
Lesser Scaup 
Redhead 
Ringaecked Duck 
Greater Scaup 
Canvasback 
Canada Goose 
Bufflehead 
Common Goldeneye 
Snow Goose 
Hooded Merganser 
Common Merganser 

Turkey Vulture 

AEoc1 
PONIl 
POP01 

PEER 1 

PHAUl 

ARHEl 
BUST1 

NYNYl 

AISPl 
ANAC 1 
ANAM1 
ANcLl 
ANCRl 
ANCY 1 
AND11 
ANPL1 
ANSTl 
AYAFl 

AYAMl 
AYCOl 
AYMAl 
A W A l  
BRCAl 
BUALl 
BUCLl 
CHCA1 
LOCUl 

MEME1 

CkAUl 



Accipiter cooperii 
Accipiter gentili 
Accipiter striatus 
Aquila chrysaetos 
Buteo jamaicensis 
Buteo lagopus 
Buteo regalis 
Buteo swainsoni 
Circus cyaneus 
Haliaeetus leucocephalus 
Pandion haliaetus 

Cooper's Hawk 
Northern Goshawk 
Sharp-shinned Hawk 
Golden Eagle 
Red-tailed Hawk 
Rough-legged Hawk 
Ferruginous Hawk 
Swainson's Hawk 

Northern Harrier 
Bald Eagle 
Osprey 

ACCOl ' 
ACGEl 
ACST 1 

AQCHl 
BUJAl 
BULAl 
BUREl 
BUSWl 

CICY 1 
HALE1 
PAHA1 

FA LCONIDA E 

Falco columbarius 
Falco mexicanus 
Falco peregrinus 
Falco sparverius 

Merlin 
Prairie Falcon 
American Peregrine Falcon 
American Kestrel 

FACO 1 
FAME1 
FApEl 
FASPl 

PHASIANIDAg 

Meleagris gallopavo 
Phasianus colchicus 

Wild Turkey 
Ring-necked Pheasant 

MEGA1 
PHCOl 

RALLIDAE 

Fulica americana American Coot FUAM1 

GRUIDAE 

Grus canadensis Sandhill Crane GRCA 

SCOLOPACIDAE 

Limnodromus. scolopaceus Long-billed Dowitcher LISC 1 

STRIGIDAE 

Asio flammeus 
Asio otus 
Athene cunicularia 
Bubo virginianus 

Shorteared Owl 
Longeared Owl 
Burrowing Owl 
Great Homed Owl 

ASFL 1 
ASOT 1 
ATCUl 
BUVIl 
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APODIDAEi 

Cypseloides niger Black Swift CYNIl 

TYRANNIDAE 

Empidonax occidentalis 
Empidonax traillii 

Cordilleran Flycatcher 
Willow Flycatcher 

EMDIl 
EMTRl 

Lunius ludovicianus Loggerhead Shrike LALUl 

Emberizinae 

Ammodramus bairdii Baird's Sparrow AMBAl 

MAMMALS 

ORDER CHIROPTERA 

VESPERTILIONIDAE 

Small-footed Myotis MYSUl Myotis subulatus 
(=M. ciliolabrum) 

ORDER LAGOMORPHA 

LEPORID AE 

Lepus califomicus 
Lepus townsendii 
Sylvilagus audubonii 

Black-tailed Jackrabbit 
White-tailed Jackrabbit 
Desert Cottontail 

LECA1 

SYAUl 
LET0 1 

ORDER RODENTIA 

SCruRIDAE 

cnu1 
SCMl 

Cynomys ludovicianus 
Sciurus niger 

Black-tailed Prairie Dog 
Eastern Fox Squirrel 

CASTORIDAE 

Castor canadensis Beaver CACAl 
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. .  
Muskrat 
ONZI 1 

MURDAE 

Ondatra ziberhicus 

ZAPODIDAE 

Zopus hudsonius preblei 

ERETHlZONTIDAE 

Preble's Meadow Jumping Mouse ZAHUl 

ERDO 1 Common Porcupine Erethizon dorsatum 

ORDER CARNIVORA 

URSIDAE 

American Black Bear URAMl Ursus americanus 

PROCYONDAE 

Procyon lotor Raccoon PRLOl 

MUSTELIDAE 

Mephitis mephitis 
Mustela frenata 
Mustela vison 
Taxidea taxus 

striped skunk 
Long-tailed Weasel 
Mink 
American Badger 

MEME1 
MUFRl 
MuvIl 
TATAl 

CANIDAE 

Canis latrans 
Urocyon cinereoargenteus 
Vulpes vulpes 

Coyote 
Common Gray Fox 
Red Fox 

CALA 1 
URCIl 
V u w l  

FELIDAE 

Felis doncolor' 
Lynx mfis 

Mountain Lion 
Bobcat 

FEco1 
LYRUl 

ORDER ARTIODACTYLA 

CERVIDAE 

Cervus elaphus 
Odocoileus hemionus 
Odocoileus virginianus 

Elk (Wapiti) 
Mule Deer 
White-tailed Deer 

CEELl 
ODHEl 0 
ODVI 1 
HEXVI Odocoileus hemionus x virginianus Mule'X White-tailed Deer 
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0 SPECIES CODES FOR DATA ENTRY 

AMPHIBIAN 

Ah4BYSTOMATIDA.E 

Tiger Salamander AMTI 1 

SCBOl 

Ambystoma tigrinum 

PELOB ATIDAE 

Scaphiophus bombifrons Plains Spadefoot 

BUFONIDAE 

Great Plains Toad 
Woodhouse’s Toad 

BUCOl 
BUWOl 

Bufo cognatus 
Bufo woodhousei 

HyLrDAFi 

Pseudacris triseriatus maculata Boreal Chorus Frog PSTRl 

. Rana catesbeiana 
Rana pipieris 

Bullfrog 
Northern Leopard Frog 

RACAl 
RAP1 1 

REPTILES 

CHELYDRIDAE 

Chrysemys picta Western Painted Turtle CHPIl 

IGUANIDAE 

Phynosoma douglassi 
Sceloporus undulatus 

Short-horned Lizard 
Eastern Fence Lizard 

PHDOl 
SCUNl 

COLUBRIDAE 

Coluber constrictor 
Pituophis nielanoleucus 
Tharnnophis radzk 
Thamnophis sirtalis 

Eastern Yellowbelly Racer 
Bullsnake 
Western Plains Garter Snake 
Red-sided Garter Snake 

c o c o 1  
PlMEl 
THRAl 
THSIl 

VIPERIDAE 

Prairie Rattlesnake Q Crotalus viridis CRVIl 
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BIRDS 

PODICIPEDIDAE 

Aechrnophorus occidentalis 
Podiceps nigricollis 
Podilymbus podiceps 

PELECANLD AE 

Pelecanus erythrorhynchos 

PHALACROCORACIDAE 

Phalacrocorax auritus 

ARDEIDAE 

Ardea herodias 
Butorides striatus 
Nycticorax nycticorax 

ANATIDAE 

Air sponsa 
Anas acuta 
Anas americana 
Anas clypeata 
Anas crecca 
Anas cyanoptera 
Anas discors 
Anas platyrhynchos 
Anas strepera 
Aythya affinis 
Aythya americana 
Aythya collaris 
Aythya marila 
Aythya valisineria 
Branta canademis 
Bucephala albeola 
Bucephala clangula 
Chert caerulescens 
Lophodytes cucullatus 
Mergus merganser 

. CATHARTDAE 

Cathartes aura 

Western Grebe 
Eared Grebe 
Pied-billed Grebe 

Q : ..,!. 

AEOCl 
POMl 
POP01 

American White Pelican PEER1 

Doublecrested Cormorant PHAUl 

Great Blue Heron 
Green-backed Heron 
Blackcrowned Night-Heron 

Wood Duck 
Northern Pintail 
American Wigeon 
Northern Shoveler 
Green-winged Teal 
Cinnamon Teal 
Blue-winged Teal 
Mallard 
Gadwall 
Lesser Scaup 
Redhead 
Ring-necked Duck 
Greater Scaup 
Canvasback 
Canada Goose 
Bufflehead 
Common Goldeneye 
Snow Goose 
Hooded Merganser 
Common Merganser 

ARHEl 
BUST1 
NYNY1 

AISPl 
ANAC 1 
ANAM1 
ANCLI 
ANCRI 
ANCY 1 
AND11 
ANPL1 
ANST 1 
AYAFl 

AYAMl 
AYCOl 
AYMAl 
A W A  1 
BRCAl 
BUALl 
BUCLl 
CHCA 1 
LOcUl 

MEME1 

Turkey Vulture c-MU1 
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ACCIPITRIDAE 

Accipiter cooperii 
Accipiter gentili 
Accipiter striatus 
Aquila chrysaetos 
Buteo jamaicensis 
Buteo lagopus 
Buteo regalis 
Buteo swainsoni 
Circus cyaneus 
Haliaeetus leucocephalus 
Pandion haliaetus 

FALCONIDAE 

Falco columbarius 
Falco mexicanus 
Falco peregrinus 
Falco sparverius 

PHASIANIDAE 

Meleagris gallopavo 
Phasianus colchicus 

RALLIDAE 

Fulica americana 

GRUIDAE 

Grus canadensis 

SCOLOPACIDAE 

Limnodromus scolopaceus 

STRIGIDAE 

Asio jlammeus 
Asio otus 
Athene cunicularia 
Bubo virginianus 

Cooper's Hawk 
Northern Goshawk 
Sharp-shinned Hawk 
Golden Eagle 
Red-tailed Hawk 
Rough-legged Hawk 
Ferruginous Hawk 
Swainson's Hawk 

Northern Harrier 
Bald Eagle 
Osprey 

Merlin 
Prairie Falcon 
American Peregrine Falcon 
American Kestrel 

Wild Turkey 
Ring-necked Pheasant 

ACCO 1 
ACGEl 
ACST 1 
AQCHl 
BUJAl 
BULAl 
BUREl 

BUSWl 
CICY 1 

HALE 1 
PAHAl 

FACO 1 
FAME1 
FAPEl 
FASP 1 

MEGA 1 
PHCO 1 

American Coot FUAMI 

Sandhill Crane 

Long-billed Dowitcher 

Shorteared Owl 
Longeared Owl 
Burrowing Owl 
Great Homed Owl 

GRCA1 

LISC 1 

ASFLl 
ASOT 1 
ATCU1 
B W I l  

* -  
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APODIDAE 

Cypseloides niger 

TYRANNIDAE 

Black Swift CYNIl 

Empidonax occidentalis 
Empidonar traillii 

Cordilleran Flycatcher 
Willow Flycatcher 

EMDIl 
EMTRl 

LANIIDAE 

Lanius ludovicianus Loggerhead Shrike LALUl 

Emberizinae 

AMBAl Ammodramus bairdii Baird's Sparrow 

MAMMALS 

ORDER CHIROPTERA 

VESPERTILIONIDAE 

Myotis subulatus 
(=M. ciliolabrum) 

Small-footed Myotis MY SU 1 

ORDER LAGOMOWHA 

LEPORIDAE 

Black-tailed Jackrabbit 
White-tailed Jackrabbit 
Desert Cottontail 

LECA1 
LET01 
SYAUl 

Lepus californicus 
Lepus townsendii 
Sylvilagus audubonii 

ORDER RODENTIA 

SCIURIDAE 

Cynomys ludovicianus 
Sciurus niger 

Black-tailed Prairie Dog 
Eastern Fox Squirrel 

cnu1 
SCNIl 

CASTORIDAE 

. Castor catiadensis Beaver 
(J 

CACAI 
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MURIDAE 

Ondatra tibedticus Muskrat 

ZAPODIDAE 

Zapus hudsonius preblei Preble's Meadow Jumping Mouse 

ERETHIZONTIDAE 

Erethizon dorsatum Common Porcupine 

ORDER CARNIVORA 

URSIDAE 

Ursus americanus 
URAM1 

PROCYONDAE 

Procyon lotor 

MUSTELIDAE 

Mephitis mephitis 
Mustela frenata 
Mustela vison 
Taxidea taxus 

CANIDAE 

Canis latrans 
Urocyon cinereoargenteus 
Vulpes vulpes 

FELIDAE 

Felis concolos 
Lynx rufis 

ORDER ARTIODACTYLA 

CERVIDAE 

Cervus elaphus 
Odocoileus hemionus 
Odocoileus virginianus 
Odocoileus virginianus 

h r i c a n  Black Bear 

Raccoon 

Striped Skunk 
Long-tailed Weasel 
Mink 
American Badger 

Coyote 
Common Gray Fox 
Red Fox 

Mountain Lion 
Bobcat 

Elk (Wapiti) 
Mule Deer 
White-tailed Deer 
Mule X White-tailed Deer 
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ONZIl 

ZAHU1 

ERDO 1 

PRLOl 

MEMEl 
MUFRl 
MWI 1 
TATAl 

CALAl 
URCI 1 

V W U l  

E C O l  
LYRUl 

CEELl 
O D E 1  
6DVIl 
HEXVI 
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1998 Study of the Preble’s Meadow Jumping Mouse at the 
Rocky Flats Environmental Technology Site 

Introduction 

Small mammal field efforts in 1998 at the Rocky Flats Environmental Technology Site 
(Site) concentrated on studying Preble’s meadow jumping mouse (Zupus hudsonius 
preblei) populations in Walnut Creek and Rock Creek. The efforts in each drainage 
addressed different goals. In Walnut Creek, the effort concentrated on confirming the 
presence of the Pond B-4 population. 

The 1998 Rock Creek trapping was performed both in known occurrence areas and in 
new locations within the drainage. The effort consisted of two major components: 1) a 
mark-and-recapture study to estimate the population, and 2) a radio telemetry tracking 
effort to monitor movements of individual mice within the drainage. These information 
needs were identified by Site ecologists, and confirmed by the statewide scientific team 
that is evaluating the Preble’s mouse. Rock Creek was selected for the 1998 effort in 
keeping with the staggered schedule called for by the Site’s Integrated Monitoring Plan 
(IMP; IC-H 1997a). An additional radio telemetry session was conducted in conjunction 
with late-season trapping in Rock and Walnut Creeks. 

During 1996 and 1997 monitoring (IC-H 1997c), individuals were captured in new 
segments of Woman Creek, and both a male and a female were observed traveling 
moderate distances (0.75 to 1 mile) within the creek drainage. These observations 
suggested a continuous distribution of Preble’s mice along the middle third of Woman 
Creek, with at least some individuals dispersing to breed, forage, or find hibernation sites. 
This 1998 study was designed to provide more information on movement of Preble’s 
mice within a contiguous natural drainage, to further understand the role that movement 
plays in a population’s survival. 

The main objectives of the 1998 field effort were to determine nightly and monthly 
movement patterns of Preble’s mice within Rock Creek, monitor selected known 
population centers in Rock Creek, as well as one in Walnut Creek, and study the 
demographics of the Rock Creek population. These objectives were addressed by 
trapping in areas of known Preble’s mouse occurrence and in areas in the Rock Creek 
drainage where they have not been documented, and by monitoring individual mice via 
radio tracking. Population estimates were attempted using mark-and-recapture 
methodology; however, the assumptions of this methodology were not met. An 
alternative upper-bound estimate is presented. 

During the 1998 monitoring effort, each Preble’s mouse captured was marked using a 
passive integrated transponder (PIT) tag, which will serve as permanent identification for 
that individual. The mark-and-recapture technique relied on a “closed” (White et al. 
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1982) four-trap-night period, which can be compared from season to season or year to 
year. Population estimates were calculated based on the Lincoln-Peterson Index (Golley 
et al. 1975). 

Study Questions 

The 1998 field effort was designed to address the questions listed below. 

Movement and Dispersal 

General question: What distances do Preble’s mice move during midsummer within the 
Rock Creek drainage (5ased on radio telemetry)? 

Specific questions: 

How far does an individual mouse move during one night (average and 
maximum distances)? 

How far does an individual mouse move during one month (average 
and maximum distances)? 

0 What is the maximum distance perpendicular to the stream at which 
mice are detected? 

0 What is the apparent travel route (e.g., through the riparian corridor or 
otherwise)? 

0 What areas that would currently not be classified as Preble’s mouse 
habitat can be identified as “habitat gaps crossed” or “barriers to 
movement”? 

Trapping and Population Estimates 

General question: How many Preble ’s mice are in the Rock Creek drainage? 

Specific questions: 

What are the population estimates for each transect trapped, assuming 
that a four-trap-night session approximates a “closed” population? 

What are the age and sex ratios at each transect? 
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Vegetation TypelHabitat Characteristics 

General question: IfPreble 's mice are found in new locations of Rock Creek, are they 
found in the same type of habitat as they occupy elsewhere on the Site? 

Specific questions: 

When Preble's mice are captured in new areas, are the habitat 
characteristics the same as in known capture locations? 

In the event that breeding or nesting areas are located, what is the 
general habitat description of these areas? 

Are habitat characteristics of breeding or nesting areas different from 
the current known habitat? 

0 

Supplemental Radio Telemetry Work 

The supplemental late-season radio telemetry work addressed two general questions: 

Where are Preble's mouse hibernacula found in Rock Creek and the 
B-4 dam area of Walnut Creek? 

Do Preble's mice tend to congregate in common areas during the late 
season? 

Methods 

Trapping 

Trapping for Preble's meadow jumping mice and other small mammals followed the 
procedures for small mammals outlined in the EMD Operating Procedures Manual 
Volume V (DOE 1994) and conformed to the U.S. Fish and Wildlife Service Interim 
Survey Guidelines for  Preble's Meadow Jumping Mouse (USFWS 1997). Animals were 
trapped in Longworth and Sherman small-mammal live traps using Purina' Sweet Feed 
as bait. 

Walnut Creek Trapping - Trapping in Walnut Creek was restricted to the previously 
established sample site below the B-4 Dam. One hundred traps were established as four 
parallel transects of 25 traps each, all placed on the south side of the stream. Traps 
within each transect were placed 5 m apart, and transects were separated by 10 m. 
Starting with the first transect running parallel to the stream bank, each successive 
transect was placed upgradient. The trapping effort was divided into early- and late- 
season sessions, with trapping performed for a minimum of seven days over the course of 
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each two-week session. Trapping was conducted from 2 June to 11 June (first session) 
and from 9 September to 17 September (second session). 

Rock Creek Trapping - To facilitate estimation of the Preble’s mouse population in 
Rock Creek, the sampling frame encompassed all known and suitable habitat within the 
drainage. This sampling frame consisted of 25 1-hectare sampling sites, from which 10 
sites (Figure 1) were selected at random for trapping. The ten sites were trapped over 
two sessions (1 7 June to 2 July and 24 August to 1 1 September). During each session, 
five sites were trapped the first week, and the other five were trapped during the second 
week. 

At each selected site, a transect of 50 traps was established as two rows of 25 traps each, 
running parallel to the stream on either side. The traps were spaced 5 meters (m) apart, 
with the two parallel rows about 10 m apart. A transect is considered a representative 
sample of a trapping area. 

Each transect was run for seven days or until 350 trap nights per site was achieved. The 
seven-day trapping period ensured that each site could be considered “closed” (i.e., no 
migration or deaths), yet still allowed for multiple mark-recapture estimates. A closed 
site is a basic assumption for employing mark-recapture estimates (White et al. 1982). 

Each small mammal captured was identified to species, age, and sex. Any evidence of 
breeding activity, such as lactating or pregnant females and scrotal males, was noted. 
Each Preble’s mouse captured was measured for key identifying characteristics, including 
head and body length, ear length, tail length, hind-foot length, and body weight. 

Weather conditions were recorded at the time the traps were checked. All data were 
recorded on approved field data sheets, entered into the Ecology database, verified, and 
validated. 

Marking 

Population estimates relied on mark-and-recapture methodology. All Preble’s mice 
captured in Rock and Walnut Creeks were marked with Passive Integrated Transponder 
(PIT) tags. Protocols were followed for inserting the PIT tags as developed by the 
Preble’s Mouse Science Team in the spring of 1998. Every individual Preble’s mouse 
captured was marked, whether they were collared or not. During subsequent recapture 
efforts, all Preble’s mice will be “read” with the PIT tag reader. 

‘ 

Radio Telemetry 

The field work for radio telemetry included conducting field trials of equipment, 
establishing telemetry monitoring stations, trapping mice and affixing collars, and finally, 
radio tracking individuals in the field. The telemetry procedures were developed at the 
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U.S. Air Force Academy by the Colorado Natural Heritage Program and adopted by the 
Preble’s Mouse Science Team. These steps are described in detail below. 

Two Telonics, Inc., Model TR-2 receivers were used to monitor the collared mice, with a 
TR- 1 receiver available to serve as back up. The transmitters operated at a frequency of 
172-1 74 MHz. 

Equipment Field Testing 

The receivers were tested for performance and maximum detectable range prior to 
trapping. Each transmitter was tested for performance just prior to collaring. Specific 
information on performing these trials was provided by Telonics, Inc. 

Establishment of Telemetry Stations 

Ten preliminary “monitoring stations” were established at locations on each side of the 
creek that offered a clear line of sight to a large area. New stations were established 
when mice moved into new areas or when a new station was more efficient for taking 
readings. Coordinates for all stations were obtained using a global positioning system 
(GPS) unit, recorded in UTMs, then converted to State Plane coordinates. The stations 
were located within an accuracy of 0.5 m to provide the most accurate data for estimating 
locations and traveling distances. 

Radio Telemetry Readings 

Telemetry work began as soon as the first mouse was collared. Only adults were 
collared, and an attempt was made to collar the same number of males and females. The 
first-session collaring effort in Rock Creek began June 19 and continued until July 1, 
during which time, eight individuals were collared. The second-session collaring effort 
began September 1 and continued until September 10; one individual in Walnut Creek 
and three in Rock Creek were collared. Telemetry tracking performed concurrent with 
trapping efforts was distinguished in field notebooks from tracking that was done after 
the trapping was finished. 

First-session telemetry was conducted mainly at night. Animals were located as often as 
possible, with a preliminary minimum of twice per night. If once or twice a night was all 
that could be achieved, then field personnel searched for individuals during various time 
frames on different nights of the week, in order to observe their movements during most 
nighttime hours. Field personnel avoided approaching too closely or pursuing the 
collared animal, because observation of normal movements was essential. Each person 
taking readings recorded all locations in a field notebook by noting the date, time, station 
number, collar frequency, whether trapping was being conducted at the time, and the 
compass direction from which the signal was emanating. 
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Compass bearings to each transmitter were collected from at least three monitoring 
stations to ensure a minimum of two valid bearings. Every effort was made to ensure that 
bearings were more than 60" and less than 120" from one another. In this manner, the 
most accurate location data were gathered. Bearings from the established monitoring 
stations were recreated in Arcview@ using a program developed by Ternary Spatial 
Research of Denver. The intersection of valid bearing lines approximated the 
transmitter's location. The UTM coordinates of the estimated points were created in 
Arcview@ and transferred into a telemetry database. 

When telemetry tracking was finished, all locations were quality checked and analyzed. 
Then maximum and average distances traveled for each individual were calculated. 

Habitat Characterization 

Habitat was characterized at the trap station (microsite) level. Within Rock Creek sites, 
microsite habitat was characterized only where Preble's mice had not been captured 
previously or where breeding or nesting has been documented. No habitat 
characterization was conducted in conjunction with Walnut Creek trapping. The 
objective of the 1998 effort in Walnut Creek was simply to conduct a Preble's mouse 
presencelabsence survey. 

Beginning on July 20, individual Rock Creek trap stations from each successful transect 
were characterized, and these ten stations were used to characterize the entire transect. 
The 10 stations were predetermined as stations 2, 7, 12, 17, 21,28, 32, 36,42, and 46. 
The actual trap stations where Preble's mice were captured were substituted for 
predetermined stations, as long as the entire length of the trapping transect could be 
characterized. 

Microsite Habitat Parameters 

Three different types of habitat information were gathered within a 3-m radius (28.3 m2) 
of the selected trap stations : plant species composition, physical habitat, and vegetation 
structure. Physical habitat measurements are non-vegetative, abiotic features of the 
habitat. 

Nine physical measurements were taken: 1) the trap position in relation to the canopy, 
2) slope aspect, 3) slope angle, 4) slope position, 5 )  moisture gradient, 6) soil texture at 
the trap station, 7) distance to the stream, 8) whether the trap station was inside or outside 
the canopy, and 8) distance to the nearest continuous woody riparian canopy. Table 1 
lists the habitat endpoints and the methods used to measure them. 

Characterizing plant species composition entailed identifying the generalized habitat 
types, determining the plant species richness within the 3-m radius (center located at the 
trap station), and noting all woody species that make up the canopy (if any) at the trap 
station. 
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The following three vegetation structural measurements were made at each trap station: 
1) tree/shmb canopy cover; 2) vertical vegetation density; and 3) a visual estimate of 
foliar cover for trees, shrubs, subshrubs, grasses, and forbs. 

Tree/shrub canopy cover was measured using a spherical crown densiometer placed 1 m 
above the ground at the center of the 3-m radius. A vegetation profile board (1 -m2 
graduated by decimeters; after Nudds 1977), read at a distance of 10 m, was used to 
measure vertical vegetation density. Foliar cover estimates were determined using cover 
classes (see Attachments A and B). 

A woody index and an herbaceous index were devised using the cover class estimates of 
trees, shrubs, subshrubs, grass, and forbs. The woody index summed the values for trees, 
shrubs, and subshrubs, with a possible cover value of 300 percent in some cases. The 
herbaceous index summed the values for grass and forbs. This measure provided an 
additional means of examining vegetation structure. 

In previous years, woody vegetation height, the number of woody stems per plot, and the 
woody vegetation density distribution were recorded, and a visual estimate of foliar cover 
was made for each woody plant species in the plot. However, these measures partially 
duplicate the more precise measures of canopy cover and vertical vegetation density, and 
so were discontinued. 

Data Analysis 

The Rock Creek Preble’s mouse 1998 trapping data were not used to calculate population 
estimates by mark-recapture methods, because not enough recaptures were made and the 
assumption of a closed population was not met. Instead, density estimates from past 
years’ trapping (1 994-1 996) were used, along with habitat area information, to calculate 
population estimates. 

% 

Radio telemetry data were used to calculate the daily (i.e., over 24-hour observation 
period) and monthly minimum, maximum, and average movements of individuals, as 
well as maximum distance from the stream that each collared individual was observed. 
Because data were in the form of triangulated points, and not real-time tracked 
movement, dispersal routes were estimated. 

Using the telemetry data, a data screening process was conducted in which error polygons 
were created-based on points originating from three or more bearings. Any error 
polygons larger than 0.6 hectares (1.5 acres) were flagged and revisited. Where possible, 
bearings that appeared to be “bounce-back” signals were removed from a bearing set, 
creating a new point with only two to three bearings. This usually reduced the error 
polygon to below 0.5 hectares. If a bounce-back bearing was not apparent, the bearing 
set was thrown out. 
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The telemetry data were subjected to an uncertainty analysis. A sampling of 11 groups of 
bearings that were taken prior to visual observations was used to conduct the analysis. 
Visual observations had been located with a global positioning system. All bearing 
groups and visual points were re-created in Arcview@, and the distances of the polygon 
were measured in relation to the point. The distance across the longest side of each 
polygon is reported as the uncertainty for point estimation, in an effort to be conservative. 

Telemetry data were also used to calculate home ranges for each collared mouse. The 
Jennrich-Turner home range estimation (Jennrich and Turner 1969) was used to calculate 
the ellipses. This estimation method likely overestimates home range area for Preble’s 
mice, because an ellipse may be too inflexible to represent the linear habitat that Preble’s 
mice utilize. However, the method does provide a means to compare areas used among 
individuals, and to illustrate overlap among the ranges. Additionally, this method is 
particularly applicable to estimates based on small sample sizes. 

The habitat endpoints for Preble’s mouse habitat characterization (Attachment A) were 
used to describe new areas where captures were made. New sites were compared to the 
current Site habitat model parameters. Additionally, comparisons of the habitat 
endpoints were made between years, where appropriate. 

Results 

Small Mammal Trapping Results 

This section presents general results for all small mammal species, and results specific to 
the Preble’s mouse population in both Rock and Walnut Creeks. Ten transects were run 
in Rock Creek and one in Walnut Creek for two sessions, early and late summer. 

All Small-Mammal Species 

During 8,198 trap nights (Table 1) in Rock and Walnut Creeks, 3,972 small mammals 
were captured. In Rock Creek, meadow voles represented the largest percentage 
(>5 1 percent) of the eight small mammal species captured. In Walnut Creek, where far 
less trapping effort was expended, deer mice represented the largest percentage (>49 
percent) of the seven small mammal species captured (Table 1). 

Comparing the first and second trapping sessions in Rock Creek (Table 2), deer mice 
were more prevalent than meadow voles during the first session, and seven small 
mammal species were observed. In contrast, during the second trapping session, meadow 
voles were dominant, and with the addition of hispid pocket mice, eight small mammal 
species were observed. The typical rise in the number of deer mice and harvest mice 
with the addition of young of the year was not observed this year (Table 2). The number 
of deer mice observed during the second session was actually lower than during the first. 
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Preble’s Mice 

Preble’s Mice in Walnut Creek 

In Walnut Creek, trapping began on 2 June, and three males and one female Preble’s 
mice were captured (Table 3). This effort documented the continued presence of the 
population below the B-4 Dam. All three of the males were observed in breeding 
condition. The female was not. 

A second trapping session below the B-4 Dam began 9 September. Only one adult male 
Preble’s mouse was captured. This individual was collared with a radio transmitter. 
None of the Walnut Creek individuals captured in 1998 were marked from previous 
years. 

This male was tracked for 15 days until its radio transmitter was found under a tree in a 
pile of Great horned owl pellets. The likely predation event took place approximately 
three days prior to when the transmitter was found. Therefore, only the first eight days of 
telemetry data were used to estimate distances for this individual. 

Preble’s Mice in Rock Creek 

Captures of Preble’s mice were relatively low compared to previous efforts in Rock 
Creek (K-H 1996a, b), but were comparable to those in 1994 (DOE 1995). Eight 
individuals (6 adult males and 2 adult females; Table 3) were captured during the first 
session, with only two recaptures. Four individuals (one adult male, one juvenile male, 
and two adult females) were captured during the second session, with only one male 
being captured a second time. None of the individuals captured during the first session 
was recaptured during the second session. 

A total of 15 captures (including recaptures) were made over both trapping sessions 
(Table 2). The relative abundance of Preble’s mice was 0.2 1 per 100 trap nights. None 
of the 12 individuals captured in Rock Creek was marked from previous years. All but 
the juvenile were fitted with radio transmitters. One collared female from the first 
session was found dead close to the point of capture (see mortality report submitted 
16 July, 1998 [Exponent 19981). Preble’s mice were captured more frequently in the first 
session than in the second (10 captures versus 5 captures; Table 3). 

Population Estimates 

In order to calculate a population estimate for each transect in Rock Creek using the 
mark-recapture methodology, recaptures needed to be in sufficient numbers and the 
estimate had to be applied to a closed population. As mentioned in the Methods Section, 
neither of these assumptions was met for either trapping session in Rock Creek. For this 
reason, mark-recapture estimates are not provided in this report. 
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Populations can be estimated by employing other means, however, and the Kaiser-Hill 
Ecology Group has an appropriate amount of detailed information to determine an upper 
bound on the population for Rock Creek (and for the entire Site) based on habitat and a 
sampling of Preble’s mice densities within appropriate habitat. 

Estimates based on available habitat and Preble’s mouse densities in Rock Creek, and for 
all creek drainages at Site, provide an upper bound for the maximum number of 
individuals that might inhabit the area. These estimates assume that the limiting 
conditions of disease, predation, and availability of water and food are ignored. Table 4 
presents the acreage of available habitat in Rock Creek and in all three creeks at the Site. 
These vegetation types are combined into two main types, primary and secondary habitat, 
with regard to apparent Preble’s mouse utilization. Primary habitat is wetland and 
woodland vegetation found adjacent to streams. Secondary habitat is wetland vegetation 
that is found mainly in the hillside seeps in Rock Creek and other drainages at the Site. 
Available habitat has been segregated into primary and secondary components, because 
research at the Site has demonstrated that individuals use areas away from stream-side 
vegetation (K-H 1996b), and current-year telemetry data indicate that seep wetlands are 
used. To what extent these secondary components are used is unclear. Therefore, 
primary and secondary components are provided here to help estimate what population 
numbers could be if streamside vegetation is used exclusively (i.e., primary only) or if all 
wetland and woodland vegetation types are used equally (i.e., primary and secondary 
types combined). 

Table 5 provides densities from grid trapping in Rock Creek and other creeks during prior 
years (1994-1996). These implied densities represent a sampling of suitable habitat 
using a I-ha grid trapping area. Traps were placed 10 m apart and run for 10 to 25 days. 
All Preble’s mice captured in 1994 through 1996 were marked and released using toe 
clipping or ear punches (DOE 1995; K-H 1996a,b,c). 

Combining these two sources of information yields Preble’s mouse numbers that 
represent the upper bounds of what the habitat might support given ideal conditions. 
These estimates are useful because they give an order-of-magnitude confidence as to 
what the real population numbers could be, given the hlghest quality habitat over a large 
stream reach. For example, Rock Creek, including all its tributaries, contains about 
4.5 miles of linear stream channel. Table 6 presents the primary and secondary habitat 
types, the average estimated densities of mice in Rock Creek and all three creeks on the 
Site, and the upper-bound population estimates. Estimates in both primary habitat and all 
available habitat (Le., including secondary habitat) provide a range of values. Rock 
Creek estimates were between 200 and 862 Preble’s mice in the entire drainage. Upper- 
bound estimates based on habitat in all three drainages on the Site (Le., all available 
habitat on Site) were between 792 and 1,946. 

Telemetry 

Twelve adult Preble’s mice captured during 1998 trapping were fitted with radio collars. 
Collared animals included eight males and four females. Problems occurred with 
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collared females, in that two of the four females shed their collars after a short period of 
time (i.e., 1 to 2 days), and a third female was found dead after having had the collar 
affixed for 12 days (Exponent 1998). All other individuals fared well and were radio 
tracked for the duration of the battery life of the transmitter, usually 30 to 35 days. Of the 
individuals tracked for the duration of each session, six male Preble’s mice were radio 
tracked during the frst telemetry session (1 9 June to 6 August), and three (2 males and 1 
female) were tracked during the second session (1 September to 5 October). 

Data Screening - A total of 56 single bearings were discarded as “bounce-back” 
signals, four bearing sets were eliminated entirely, and 10 other bearings were removed 
for various other reasons in the data screening process. This reduced all remaining error 
polygons to below 0.6 ha. Therefore, the telemetry data set contained 591 bearings, 
creating 195 points. Also included were GPS locations of 15 captures and 20 visual 
observations of collared mice. These 230 points were used to calculate all the movement 
information presented here. 

Uncertainty Analysis - Based on a sample comparison of nine points, derived 
from nine bearing groups and companion observation points (i.e., visuals), uncertainty 
analysis yielded a worst-case uncertainty of 46 m (1 5 1 ft). This was the worst-case 
scenario for the uncertainty associated with the nine polygons created from the nine 
bearing groups. The average uncertainty of the sample of bearing groups was 29 m. 
However, using 46 m to be conservative, we report the accuracy of telemetry points to be 
known within approximately 46 m (1 5 1 ft). Each point is therefore known to the nearest 
23 m (worst case) in any direction. 

Distribution - The six males tracked during the first session were all in Rock 
Creek. These six males had different ranges in terms of spatial and temporal distribution. 
Two of the six males traveled widely during the telemetry session, using a long reach of 
stream or multiple tributaries. Other males had a distinct area were they could be 
regularly found, and compared to the wide-ranging males, they used much less of a 
stream reach. Wide-ranging males tended to travel greater distances (248 m or 8 13 ft, n = 
28) on average, based on daily observation periods (Le., once every 24 hours). The other 
males traveled less (95 m or 3 13 ft, n = 23) on average and stayed within a more well- 
defined area. 

The male mice that were collared during the second session (one in Rock Creek, one in 
Walnut Creek) traveled much less than any of the first-session males. Daily observations 
revealed that males approaching hibernation traveled an average of 3 1 m (1 03 ft, n = 9). 
The only female collared during the second session did not follow this trend. She 
traveled an average of 184 m (604 ft, n = 8) based on daily observations. Observations of 
this female also documented the use of the mesic grassland as a travel corridor under 
certain situations. How often this occurs remains unknown, but the subject warrants 
further investigation because this information could have considerable impact when 
further defining Preble’s mouse habitat with regard to movement corridors. 

One of the wider ranging males was tracked on 23 July traveling overland (Le., away 
from the stream corridor through uplands) from the main branch of Rock Creek to a 
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tributary of Rock Creek. This male traveled through 115 m (377 ft) of mesic mixed 
grassland,’ then an additional 20 m (66 ft) to the edge of the pediment in tall upland shrub 
at the high point of this traverse? This high point of the traverse was about 26 m (85 ft) 
elevation above Rock Creek. He then descended a distance of 80 m (262 ft), about a 
12-m (40-ft) drop in elevation. He traveled through Canada thistle (Cirsium arvense) and 
skunk bush sumac (Rhus aromatica) on the descent. This overland traverse is important, 
because prior to this study, all information from the Site indicated that Preble’s mice used 
streamside vegetation as travel corridors and did not travel overland. 

During the second session, mice in Rock Creek were tracked to daytime nest sites. Both 
nests were composed of grass formed in a round ball, with an opening at ground level. 
The nests were both adjacent to shrubs, but not under the shrub canopy. The male’s nest, 
located in the same general area as a suspected hibernation site, was only 1 m from the 
stream on a south-facing slope vegetated with grasses and wild plum (Prunus 
arnericana). The female’s nest was found in tall upland shrub adjacent to skunk bush 
sumac. This second nest was on a steep north-facing slope about 180 m (590 fi) from the 
stream channel at an elevation of 55 m (1 80 ft) above the channel. 

Both mice monitored during the second session in Rock Creek were also tracked to 
apparent hibernation sites. The two sites varied greatly in terms of vegetation and 
proximity to the stream. The site for the male mouse was found only 1 m from the 
stream on a south-facing slope vegetated with grasses and wild plum. The female’s 
hibernation site was found in tall upland shrub about 155 m (580 ft) from the main 
channel of Rock Creek at an elevation about 24 m (80 ft) above the channel. 

Travel Distances- Using telemetry data points, distances traveled were 
computed for average and maximum movement over a 24-hour observation period, and 
average and maximum length of stream reach used over the telemetry session (about 30 
days). Additionally, the maximum perpendicular distance from the stream that a mouse 
was observed is reported. These reported average distances combine data points from all 
individuals over both sessions. 

The average distance a mouse traveled between 24-hour Observation periods was 142 m 
(464 ft). The maximum distance traveled between 24-hour observation periods was 
1,025 m (3,363 ft or 0.64 miles). 

The linear stream reach used over the telemetry session (about 30 days) is intended to 
provide the length of stream used by individual mice. The average distance used was 7 15 

’ The grassland consists of western wheat grass (Agropyron smithii), Canada bluegrass (Poa 
compressa), Kentucky bluegrass (Poa pratensis), blue gramma (Bouteloua gracilis), and some 
weedy forbs including knapweed (Centaurea diffusa). Grassland vegetation was about 1 to 1.5 
feet high. 

* The tall upland shrub community consists of chokecherry (Prunus virginiana) and hawthorn 
(Crataegus eiythropoda) 
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m (2,346 ft or 0.44 miles). The maximum distance used was 1,610 m (5,282 ft or 
1 .O mile). 

The maximum perpendicular distance away from the Rock Creek stream channel at 
which an individual was observed was 245 m (804 ft or 0.15 mi). This, as well as all 
other mouse locations that were a relatively large distance from the steam, was all within 
the Rock Creek basin and within the context of Rocky Flats seep wetlands. There were 
no mice observed in xeric areas such as those on top of the pediment in the xeric tallgrass 
prairie. 

Home ranges were calculated for each collared mouse, with a sample size of 20 point 
estimations. These five home ranges are the result of movements of five adult males in 
summer. The resulting home ranges are presented in Figure 2 and range from 4 to 3 1 ha 
(9.9 to 76.6 acres). These values for Preble’s mice are much greater than that of a typical 
deer mouse (Peromyscus maniculatus). Deer mouse home ranges span from 0.08 to 
0.12 ha (0.20 to 0.30 acres), based on studies in other western states (Bowers and Smith 
1979). It is noteworthy that home ranges of these male Preble’s mice tend to have 
considerable overlap, with some large home ranges nearly completely containing smaller 
ranges. Although the ranges indicate much spatial overlap, the temporal overlap (two 
males in the same locale at the same time) was much lower. 

Habitat Characterization Results 

Vegetation and physical measurements were made to describe some of the abiotic and 
biotic characteristics at successful trapping transects in new locatio&. Physical 
characteristics from the 1998 Preble’s mouse capture locations in Rock Creek are 
presented in Table 7 and Figure 3. Vegetation measurements of species richness, 
herbaceous density, and cover were made. A total of 161 species of vascular plants were 
recorded on the four Preble’s mouse transects that were characterized in Rock Creek 
during 1998. The number of species per transect ranged from 85 to 98, with 68 to 72 
percent of the species observed on each transect being native (Table 8). The number of 
species per trap station averaged 36 across all four transects (Table 9). 

Herbaceous density, a measure of horizontal vegetation cover or thickness of vegetation, 
varied greatly among the transects, ranging from a mean of approximately 38 percent 
cover to almost 92 percent cover (Table 9). The mean herbaceous density averaged 
approximately 65 percent across the four transects sampled in Rock Creek (Table 9). 
Tree and shrub canopy cover, as measured with a spherical densiometer, also varied 
considerably among the transects, ranging from means of 3 to 34 percent cover, with a 
mean canopy cover of 15 percent for all four locations (Table 9). The woody index value 
(a derived value-see Methods section) varied from 25 to 79 (mean = 46), and the 
herbaceous index value ranged from 47 to 74, with a mean of 64 (Table 9). 
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Discussion 

Preble’s mice were captured in Walnut Creek below the B-4 Dam (four males and one 
female, Table 3). This is noteworthy because no Preble’s mice were captured there in 
1997, although the trapping effort was limited and not during optimal seasons (K-H 
1997b). These captures along this stretch of Walnut Creek document the continued 
existence of this Preble’s mouse population. 

The number of individuals captured in Rock Creek was relatively low compared to 
previous trapping (DOE 1995, K-H 1996a,b). These numbers were low enough to 
prohibit the calculation of a mark-recapture estimate for 1998. The reasons for the low 
capture rate were not determined but could result from a number of factors. Adding to 
the complexity of environmental factors that may have influenced capture success was 
evidence of trap shyness, such as 1) observations of uncollared (i.e., uncaptured) ‘ 
individuals during visual observations of collared individuals, 2) observations (through 
telemetry) of collared individuals in trapping transects apparently avoiding the traps, and 
3) observations of individuals within trapping transects where they were not captured in 
traps. Recaptures were very low (only three). All these observations lead to a conclusion 
that there may have been many individuals missed during trapping. Therefore, the low 
number of captures in 1998 may not indicate low numbers, considering the fact that other 
mice in Rock Creek remained uncaptured despite the large trapping effort. 

Researchers trapping Rock Creek in past years (K-H 1996a) typically trapped in areas 
most likely to yield Preble’s mice. This is a biased approach and results in “hot spots.” 
An unbiased approach to estimating the population in Rock Creek would randomly select 
locations to trap within all available habitat, not just the hot spots. This was the approach 
taken during 1998 trapping, and as one might expect, trapping results were lower because 
“hot spots” were not intentionally selected. 

Telemetry studies at the Site were largely successful at answering the study questions. 
Great distances traveled over a 24-hour period, and large areas used during telemetry 
sessions, indicate a species that travels widely within appropriate habitat of Rock Creek. 
Travel distances reported on the basis of radio telemetry should be viewed with the 
associated uncertainty inherent in such estimates. The accuracy of point estimates should 
be interpreted as f23  m (75.5 ft). 

The upper two-thirds of Rock Creek (i.e., on the Site) is now viewed as one continuous 
reach of Preble’s mouse habitat. This includes stream branches from the headwater areas 
downstream to about one-eighth of a mile downstream from the main confluence. 
Beyond that point, the streamside vegetation is quite sparse and dry, providing limited 
cover. The stream terraces are piled with cobblestones, and the stream channel is dry, 
evidencing none of the subirrigation found along other stream segments. These 
conditions continue downstream for another eighth of a mile until appropriate Preble’s 
mouse habitat is present again. This dry, sparsely vegetated segment of Rock Creek may 
pose something of a barrier to movement between the upstream and downstream 
populations, but there is no evidence to indicate whether it is actually a barrier or not. 
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The understanding of the extent to which Preble’s mice use areas away from the main 
creek channel has been greatly enhanced through the use of radio telemetry. In Rock 
Creek, individuals were radio-located up to 245 m (804 ft) in perpendicular distance from 
the stream channel. Additionally, a nest site and probable hibernation location were 
found in the seep shrubland (tall upland shrubland) community, 155 m (580 fi) away 
from the main stream channel. These observed distances may be extreme examples or 
may be typical only for seep-fed stream systems. However, it does speak to the need to 
consider large buffer areas away from streams, especially if these areas are seep-fed 
wetlands, as opposed to more typical streams flanked by grasslands. 

Physical characteristic measurements from 1998 Preble’s mouse capture locations 
(successful trap stations only) in Rock Creek were all within the range recorded 
previously (Table 7 and Figure 3). This was not unexpected, given that 1998 transects 
were located along stream channels and traplines were not laid out on grids extending 
into surrounding grasslands. 

For data examined at the transect level, plant species richness averaged approximately 10 
species more per trap station at the 1998 Rock Creek trap stations than was found during 
the 1997 sampling in Woman Creek (Table 9). Although a likely explanation might be 
that the species richness in Rock Creek is higher than in Woman Creek, an analysis of the 
1997 high-value vegetation species richness inventory data from both Rock Creek and 
Woman Creek riparian corridors does not support this assumption. Woman Creek had a 
greater species richness (263 species) than Rock Creek (244 species). A comparison to 
1996 species richness data from Preble’s mouse trapping in lower Rock Creek revealed 
that successful capture locations there averaged only 27 specieshrap station. 

The herbaceous index values (a derived cover index) from Rock Creek in 1998 were 
lower than those found at successful and non-successful transects in Woman Creek in 
1996 (Table 9). The differences, however, were minimal (only two or three index points) 
and do not suggest any real differences in herbaceous cover. The herbaceous density, 
tree/shrub cover, and woody index values from Rock Creek in 1998 fell between the 
values taken at successful and non-successful transects sampled along Woman Creek in 
1997 (Table 9). The 1997 study in Woman Creek examined differences in vegetation 
parameters between successful transects (at least one Preble’s mouse capture) and 
unsuccessful transects (no Preble’s mouse captures; K-H 1998), with the hope of 
detecting vegetation differences that could be used to predict Preble’s mouse distribution. 
Significant differences were found between successful and unsuccessful transects in 
1997, which suggested that vegetation differences along the stream corridor could 
account for Preble’s mouse presence or absence in an area. The 1998 data for these three 
measurements, being intermediate between the 1997 successful and unsuccessful transect 
values, reduces the previously held significance and broadens the ranges of values. 

The significance of these vegetation differences is further reduced when telemetry 
movement data from the 1998 telemetry study in Rock Creek are considered. The 1998 
telemetry data show that Preble’s mice were present at both successful and unsuccessful 
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transect locations, but were simply not captured. Their presence at both successful and 
unsuccessful transects requires reexamination of previous vegetation measurements. 

Given the wide range of vegetation parameters in which the mice are now known to 
occur on Site, and with the addition of the telemetry data that further expands their 
known occurrence in the riparian corridor at the Site, the definition of Preble’s mouse 
habitat must again be revised. Based on current knowledge, the Preble’s mouse could be 
found almost anywhere along the streams on the Site. Therefore, vegetation may not be 
the major limiting factor in their distribution on the Site. If vegetation is not a limiting 
factor, then factors limiting their distribution have yet to be identified. If there are 
barriers to movement, what constitutes a barrier will need to be defined. More data may 
be needed before the characteristics of a movement corridor can be defined. 
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TABLE 1. CAPTURE SUMMARY, PREBLE'S MOUSE TRAPPING IN ROCK AND WALNUT CREEKS, 1998 

0 

Rock Creek * Walnut Creek Total 
Species Common Name Number Percent Number Percent Number Percent 

Pemmyscus maniculatus Deer mouse 1,775 47.6% 120 49.8% 1,895 47.7% 
Microtus pennsyhanicus Meadow vole 1,910 51.2% 93 38.6% 2,003 50.4% 
Reithrodontomys megalotis Western hanrest mouse 2 0.1% 1 0.4% 3 0.1% 
Microtus ochmgaster Prairie vole 17 0.5% 15 6.2% 32 0.8% 
Zapus hudsonius Preble's meadow jumping mouse 15 0.4% 5 2.1% 20 0.5% 
Neotoma mexicana Mexican woodrat 4 0.1% 2 0.8% 6 0.2% 

, Chaetodipus hispidus Hispid pocket mouse 2 0.1% 5 2.1% 7 0.2% 
&rex cinereus Masked shrew 5 0.1% 0 0.0% 5 0.1% 
Not determined Unknown rodent 1 0.0% 0 0.0% 1 0.0% 

Total 3,731 100.0% 241 100.0% 3,972 100.0% 

Note: 
The first session for Walnut Creek trapping was from 2 June to 11 June (8 nights x 106 traps = 848 trap nights). 

The first session for Rock Creek trapping was from 17 June to 2 July ((7 nights x 250 traps) + (7 nights x 250 traps) = 3,500 trap nights). 
The second session for Rock Creek trapping was from 24 August to 11 September ((7 nights x 250 traps) + (7 nights x 250 traps) = 3,500 trap nights). 

The total trapping effort (session 1 and 2) for Rock Creek was 7,000 trap nights. 

I The second session for Walnut Creek trapping was from 9 September to 17 September (7 nights x 50 traps = 350 trap nights). 

The total trapping effort (session 1 and 2) for Walnut Creek was 1,198 trap nights. I 

z\vol2ldatamgmt\ll35\TablesBB.xlJ Table1 12lW08 (1208 PM) 
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TABLE 2. SESSION SUMMARY, PREBLE'S MOUSE TRAPPiNG IN ROCK AND WALNUT CREEKS, 1998 

~ ~~ 

Rock Creek Walnut Creek Total 
Species Common Name Number Percent Number Percent Number Percent 
First Session 

Peromyscus maniculatus Deer mouse 953 59.2% 91 49.7% 1,044 58.3% 
Microtus pennsyfvanicus Meadow vole 637 39.6% 73 39.9% 710 39.6% 
Reithmdontomys megalotis Western harvest mouse 1 0.1% 1 0.570 2 0.1% 
Micmtus ochmgaster Prairie vole 4 0.2% 14 7.7% 18 1 .O% 

Neotoma mexicana Mexican woodrat 1 0.1% 0 0.0% 1 0.1% 
Chaetodipus hispidus Hispid pocket mouse 0 0.0% 0 0.0% 0 0.0% 
Sorex cinereus Masked shrew 3 0.2% 0 0.0% 3 0.2% 
Not determined Unknown rodent 0 0.0% 0 0.0% 0 0.0% 

Zapus hudsonius Preble's meadow jumping mouse 10 0.6% 4 2.2% 14 0.8% 

Total 1,609 

Second Session 
Peromyscus maniculatus 
Microtus pennsylvanicus 
Reithmdontomys megalotis 
Microtus ochrogaster 
Zapus hudsonius 
Neotoma mexicana 
Chaetodipus hispidus 
Somx cinemus 
Not determined 

Deer mouse 822 
Meadow vole 1,273 
Western harvest mouse 1 
Prairie vole 13 
Preble's meadow jumping mouse 5 
Mexican woodrat 3 
Hispid pocket mouse 2 
Masked shrew 2 
Unknown rodent 1 

100.0% 

38.7% 
60.0% 
0.0% 
0.6% 
0.2% 
0.1% 
0.1% 
0.1% 
0.0% 

183 

29 
20 
0 
1 
1 
2 
5 
0 
0 

100.0% 

50.0% 
34.5% 
0.0% 
I .7% 
1.7% 
3.4% 
8.6% 
0.0% 
0.0% 

1,792 

851 
1,293 

1 
14 
6 
5 
7 
2 
1 

100.0% 

39.0% 
59.3% 
0.0% 
0.6% 
0.3% 
0.2% 
0.3% 
0.1% 
0.0% 

Total 2,122 100.0% 58 100.0% 2,180 100.0% 

6, z\vol2ldetamgmt\l135\Tab~98 xls TaMe2 12/91 
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TABLE 3. PREBLE'S MEADOW JUMPING MOUSE (Zapus hu&onius preblei) CAPTURES AT THE SITE, 1998 

Rock Creek Walnut Creek Total 
Adult Juvenile Adult Adult Grand 

Session Date Male Female Male Female Male Female Male Female Juvenile Total 

First 6/2/98 1 1 
6/3/98 1 1 1 1 
611 1 198 1 1 
611 9/98 2 2 
6/25/90 2 2 1 
6/26/98 1 
7/1/98 2 2 

1 
1 

Second 9/1/98 
9/2/98 1 
9/9/90 
911 0198 

1 

1 
1 
I 

1 

Totals 7 4 1 0 4 1 I 1  5 1 17 

I 



TABLE 4. PRIMARY AND SECONDARY HABITAT AVAILABLE 
TO PREBLE'S MICE WITHIN ROCK CREEK AND THE SITE 

Acres 
Vegetation Types Rock Creek Sitea 

Short upland shrub 
Woodland riparian complex 

15 39 
6 .42 

Leadplant shrub 5 26 
Total Major Habitats: 26 107 

Short marsh 54 122 

Total Minor Habitats: 86 156 
Tall upland shrub 32 34 

a Spatial extent of available habitat was calculated from the 1996 Site 
Vegetation Types Map. 

* -  

I 
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TABLE 5. DENSITIES OF PREBLE'S MICE, 1994-1996" 

Density 
Area and Number (#/hectare) (#/acre) Year 

Rock Creek (n=9) 26.1 10.6 1994 
21.7 8.8 1995 
8.8 3.6 1 994 

26.5 10.7 1995 
26.7 10.8 1994 
13.3 5.4 1995 
13.7 5.5 1994 
21.4 8.7 1995 
13.7 5.5 1996 

Rock Creek Average 19.1 7.7 

0 

Walnut & Woman Creek (n=9) ' 12.5 
21.9 
18.5 
22.2 
16.7 
1 .o 

36.3 
25.3 
1 .o 

5.1 
8.9 
7.5 
9.0 
6.8 
0.4 

14.7 
10.2 
0.4 

1994 
1995 
1995 
1994 
1995 
1995 
1995 
1996 
1995 

Walnut &Woman Creek Average 17.3 7.0 

Combined Average for the Site 18.2 7.4 

Densities for Preble's mice from grid sampling in 1994, 1995, and 1996 
(DOE 1995, K-Hill1996a, b). 

I 
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TABLE 6. CALCULATION OF UPPER BOUNDS OF PREBLE'S MOUSE 
POPULATIONS IN ROCK CREEK AND FOR THE SITE 

Total Available Average Population Estimate 
Habitat Types (acres) Density Based on: 
Major Minor (#acre) Major Habitat All Habitat 

Rock Creek 
Site 

26 
107 

86 
156 

7.7 
7.4 

200 
792 

862 
1,946 
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TABLE 7. MICROSITE HABITAT CHARACTERIZATION SUMMARY FOR PREBLE'S MOUSE HABITAT: 

SUMMER 1998, SUMMER 1997, SUMMER 1996, SPRING 1996, AND FALL 1995 

0 

Microsite Habitat Characterization Variables Summer 1998 Summer 1997 Summer 1998 Spring 1998 Fall 1995 
Slope angle c) 
Slope aspect 
Stope position' 
Distance to stream (m). 
Distance to embankment (m) 
Distance to canopy edge (m) 
Stem densities (stemdm') 

Syrnphorimpos occidentalis 
Salix exigua 
Rosa arkansana 
Prunus virginiana 
Arnorpha fnrtcosa 
Rhus amat ica  

Tree and shrub density distributions' 
S a h  exigua 
Amorpha htim 
Rosa arkansane 
Syrnphoricarpos Ocddentalis 
Prunus virginiana 
Populus deltoides 
Salk amygdaloides 
Rhus amat ica  

Tree and shrub cover amountsd 
Salk exigua 
Amorpha htim 
Rosa arkansana 
Syrnphoricarpos occidentalis 
Prunus virginiana 
Populus deltoides 
Salk qmygdaloides 

248 
see Fig. 2 

R,B 
0.5-9.2 (2.0) 
0-3.5 (2.2) 
0-52 (8.3) 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

2-1 0 
see Fig. 2 

R,B 
NA 

0.5-1 9.6 (7.0) 
0 . 5  (0.07) 

idb 
34jb 
lab 

1 4 b  
2b 

58 
3-0 
2-5 
3-6 
5 
3 

1 4  
3 

15-67.5 (61) 
1-37.5 (18) 
1-3 (0.67) 
1-37.5 (6.23) 

15 (1.0) 
0.5-37.5 (5.76) 

3 (0.2) 

2-26. 
see Fig. 2 

R 
0-0.5 (0.1) 
3-5.5 (3.9) 
0 (0.0) 

NA 
NA 
NA 
NA 
NA 
NA 

7-8 
4 7  
4-5 
0-3 
0-3 
NA 
NA 
NA 

NA 
N A .  
NA 
NA 
NA 
NA 
NA 

1-40 
see Fig. 2 

R, B, M 
0-25 (9.5) 
0-25 (8) 
&15 (2.3) 

6.61 
1.61 
0.7 
0.2 
0.17 
0.12 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1-65 
see Fig. 2 

R, B, M 
0-35 (8.6) 
0-20 (4.1) 
0-73 (7.7) 

3.1 

0.91 
0.47 
0.59 
0.02 

2.89 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
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TABLE 7. (cont) 

Microsite Habitat Characterization Variables Summer 1098 Summer 1097 Summer 1996 Spring 1996 Fall 1995 
> 

Tree and shrub canopy cover (%) 
Tree and shrub canopy cover (%)' 
Herbaceous density 
Herbaceous canopy cover (%) 
Tree canopy (%) 
Shrub canopy (%) 
Subshrub canopy (%) 
Forb cover (%) 
Graminoid cover (%) 
Soil cover (%) 
Rock cover (%) 
Water cover (%) 
Basal vegetation cover (%) 
Foliar canopy (%) 
Litter cover (%jd 
Tree heights (m) 
Shrub heights (m) 
Subshrub heights (m) 

NA 

NA 
0 (0) 

0-87.5 (27.1) 
0-62.5 (14.1) 
1S62.5 (26.5) 
3-87.5 (35.1) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

N A '  
0-83 (41) 
6- (85) 

NA 
047.5 (29.5)' 

0-37.5 (6.5)d 
1-87.5 (28.7)d 
1-87.5 (31.1)d 

0.5-37.5 (14.1)d 
0.5-87.5 (12.1)d 

0-1 5 (8.4)' 
3-37.5 (19.4)d 

NA 
1-87.5 (37.6)d 
1.51 1 .9 (3.77) 

0.63-2.80 (1.68) 
0.25-1.03 (.65) 

3-87.5 (45.7)d 

100' 
22-91 (75) 
92-98 (95) 

0' 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

37.5-62.5 
37.S62.5 (56.25) 
11.5-12.3 (11.9) 
1 .o-2.2 (1.9) 
0.3-0.8 (0.6) 

47-68 
NA 
NA 
32-53 

0-40 (2.2) 
10-100 (51) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

30-90 (65.3) 
NA 
NA 
NA 
NA 

70 
NA 
NA 
30 

0-70 (10.8) 
0-80 (46.8) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

3 W O  (49.3) 
NA 
NA 
NA 
NA 

~~ 

Numbers in ( ) = Mean. 
NA = Not available. 

R=Riparian, &Bottom, M=Middle Slope. 
Measured using a stem density class system. Previously, actual counts were made. 
Density distributions were measured using a density distribution dass system. 
Measured using cover dass system. Previously measured based on visual estimate. 

0 

d 

e Because all of the capture l0~at iOn5 were under the canopy of the trees and shrubs, there was no herbaceous canopy cover. 
' Measured with spherical crown densiometer in summer 1M. Previously measured based on visual estimate. 

Spring 1 Q96 data (K-HiIIl996b). 
Fall 1995 data (K-Hill 1 SSec). 

L 
I 
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TABLE 8. 1998 PREBLE'S MOUSE ROCK CREEK CAPTURE TRANSECT VEGETATION 
SPECIES RICHNESS LIST 

Site 
Family Scientific Name 9830~ 9 8 7 5 ~  9 8 7 6 ~  g a m  
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TABLE 8. (cont.) 
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9830A 9875A 9876A 98778 
.. 

Family ' Scientific Name 



__ . . . ... , 



TABLE 9. 1997 AND 1998 PRERLE'S MOUSE HABITAT CHARACTERIZATION PARAMETERS 

1997 
Year: 1998 Successful Non-Successful 

Samplesite: M O A  98794 9876A 98778 9772A 9760A 9767A 9771A 9764A 9769A 9765A 977OA 9766A Overall 
SorNS: S NS NS NS NS NS NS 

Parameters 

# Speaedtrapsite 
Herbaceous density 58.18 91.95 72.80 37.58 81.80 79.63 83.08 43.08 31.60 48.63 66.95 71.40 35.28 50.77 
Treelshtub canopy 10.09 34.22 12.48 2.70 23.76 14.40 58.40 0.21 0.99 2.94 34.55 12.01 0.00 10.10 
Woody index value 30.35 79.00 48.35 25.40 79.85 71.95 85.25 29.20 6.10 15.60 78.95 44.10 8.75 30.70 
Herbaceous index value 62.10 47.40 74.25 72.00 75.15 49.20 50.10 92.80 101.70 47.15 56.25 27.15 93.05 65.06 
Tree cover 0.00 3.20 8.75 0.00 30.75 3.00 47.75 0.10 0.30 4.50 26.85 0.05 000 6.34 

0.35 11.10 46.80 43.25 0.05 20.31 Shrub cover 13.70 72.50 14.80 15.50 40.85 65.00 34.55 25.30 
Subshrub cover 16.65 3.30 24.80 -9.90 5.45 0.00 5.30 0.80 8.70 4.05 
Graminoid cover 26.60 24.35 45.50 50.25 42.85 34.80 24.90 63.10 80.00 42.95 36.00 24.20 72.50 51.13 
Forb cover 35.50 23.05 28.75 21.75 32.30 14.40 25.20 29.70 21.70 4.20 20.25 2.95 20.55 13.93 

Note: All values are means. 
For each transect, n = 10. 
S = Successful site. 
NS = Non-swx;essful site. 
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TABLE A-1. HABITAT ENDPOINTS AND METHODS 

Endpoints Variables Methods 

Slope angle 

Slope aspect 

Slope position 

Moisture gradient 

Distance to stream (m) 

Distance to canopy edge (m) 

Habitat types 

Trap canopy position 

Tree and shrub canopy cover 

Tree canopy species 

Shrub canopy species 

Herbaceous vertical density 

Foliar cover 

Soil condition 

0-90 degrees 

360 degrees 

P, T, U, M, B, R 
Hydric, humic, mesic, xeric 

Trap to stream edge 

Nearest contiguous riparian 
canopy does not include 
snowberry, rose, or shunkbush 
sumac 

Primary, secondary, tertiary, 
quarternary 

In, out, edge 

Percent of closure 
(1 OO=closed) 

Species code 

Species code 

Portion of m2 grid 

Percent for tree, shrub, 
subshrub, grass, forb 

Cobbly, gravelly, sandy, 

Clinometer 

Compass 

Visual estimate 

Visual estimate 

Meter tape 

Meter tape 

Use habitat codes 

Visual estimate 

Spherical crown densiometer 

RFETS codes 

RFETS codes 

Vegetation board 

Cover classes 

Visual estimate 

,- 



TABLE A-2. PERCENT COVER CLASSES 
. .  

r 

+ 
1 

2 

3 
4 

Solitary, with small cover 

Few, with small cover 

Numerous, ~ 5 %  cover 

525% 

26-50% 

51 -75% 
5 >75% 



Attachment B 

Explanation of Habitat 
Characterization Measures 
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TABLE 6-1. PERCENT COVER CLASSES 
r solitary, with small cover 0 0 s t e m  per plot 

2 
3 26-50% 4 101 to 200 stems per plot 
4 51-75% 5 .  201+ stems per plot 
5 >75 %I 

TABLE 8-2. STEM DENSITY CLASSES 

few, with small cover 
numerous, < 5% cover 
5 2 5 %  3 51 to 100 stems per plot 

1 
2 

1 to 10 stems per plot 
11 to 50 stems per plot Q ;  

TABLE 8-3. TRAP STATION HABITAT ENDPOINTS 

ENDPOINTS VARIABLES METHODS 

Slope Angle , 

Slope Aspect 

Slope Position 

Moisture Gradient 

Distance to Stream (m) 

Distance to Embanlanent (m) 

Distance to Canopy Edge (m) 

/1 

Habitat Types 
W 

Trap Canopy Position 

Tree and Shrub Canopy Cover 

Tree Canopy Species 

Shrub Canopy Species 

Tree Canopy Heights 

Shrub Canopy Heights 

Subshrub Heights 

Stem Densities 

Stem Density Distribution 

Herbaceous Vertical Density 

Foliar Cover 

Foliar Canopy Species 

Ground Cover 

0-90 degrees Clinometer 

360 degrees Compass 

P, T, U, M, B, R 

Hydric, Humic. Mesic, Xeric 

Trap to stream edge 

Other than stream bank 

nearest contiguous riparian canopy 
does not include snowberry, 
rose, or skunkbush sumac 

Primary, Secondary. Tertiary, Quarternary use Habitat Codes 

See Figure B-2. 

meter tape 

meter tape 

In, Out, Edge 

Percent of Closure (lOO=closed) 

Species Code 

Species Code 

Mean of 5 measures 

Mean of 5 measures 

Mean of 5 measures 

Stem Density Class 
for each shrub species 

Density Distribution Class 
for each shrub species 

Portion of square meter grid 

Cover Classes 

Species Code 

Cover Classes of: 
soil, rock, litter. grass, forb, shrubs, trees 

Soil Condition Cobbly, Gravelly, Sandy, Loamy, Silty, Clayey 

Borrowing Opportunities Low, Medium, High 

Spherical Crown Densiometer 

Site Codes 

Site Codes 

Clinometer 

Clinometer (or meter stick) 

Meter stick 

See Table B-2. 

SeeFigureB-1. 

Vegetation Board 

Site Codes 



TABLE 8-4. HABITAT TYPE DESCRIPTIONS USED IN 1996 SITE VEGETATION MAP 

000 Aquatic and Wetlands Habitats Group 

Terrestrial Subgroup 
010 Wet Meadowmarsh Ecotone 
Typified by the presence of Agrostis stolonifera, Sparlina pectinafa, or occasionally solid stands 
of Poa compressa or Agropyron smithii. Other common plants found in this classification type 
include Asclepias speciosa, Iris missouriensis. Cirsium arvense, Rumex sp., and sometimes 
Amicafulgens. Soils are usually fine, silty materials with few rocks. These areas are commonly 
found on the edges of the streams, ponds, seeps, and other wetter areas on Site, often just beyond 
the short marsh and tall marsh classifications. 
020 Short Marsh 
Typified by stands of Carex sp. and/or Juncus sp. This classification is usually wet and 
underwater for parts of the year. It has fine, muddy soils with few rocks. This classification is 
predominant in the wetlands at the Site. 
030 TallMarsh 
Typified by stands of Typha sp. and/or Scirpus sp. These areas are usually underwater and have 
generally fine, muddy soils with few rocks. This classification is predominant in the wetlands at 
the Site. 

Open Water Subgroup 
050 Ponds and Impoundments 

054 Open Water 
This classification was used for the ponds and other open water bodies on Site. 

Emergent Subgroup 
090 Mudflats 
This classification represents areas that often become exposed between the high and low water 
marks along the pond margins. It also includes small pool areas that completely dry out during 
the summer. Vegetation is usually sparse, but may include such species as Echinochloa 
crusgallii, Rumex sp., Polygonum sp., or a few other grasses or sedges. 

100 Woodlands Habitat Group 
110 Riparian Woodland 
This classification is typified by stands of Populus deltoides, Salk amygdaloides, Ulmus pumila, 
Populus albus, and perhaps a few other tree species. There may also be an understory of Prunus 
sp., Symphon'carpos sp., Salk sp., or other woody species. This classification is found primarily 
along the drainage bottoms on Site. 
120 Ponderosa Woodland 
Typified by scattered stands of Pinus ponderosa with some occasional Psuedotsuga menziesii. 
This classification is found primarily on the western edge of the Site on the northern edges of 
ridgetops. It is also common along the old railroad grade. It is often surrounded by xeric mixed 
grassland. 
130 Tree Plantings 
This classification represent areas where trees have been planted for landscaping or shelterbelt 
purposes. The only location of this classification in the buffer zone in the apple orchard. Areas 
of this classification are present in the Industrial Area, but no vegetation mapping was done in 
this area for this map. .- 



200 Shrublands Habitats Group 
210 Riparian Shrubland 
This classification is composed of stands of Salk exigua and/or Aniorpha fruticosa. It is found 
primarily along the stream channels at the Site. This classification was broken down into two 
other subdivisions dependent on which species was dominant. 

211 Riparian Shrubland - Stands dominated by Amorpliafruticosa. 
212 Riparian Shrubland - Stands dominated by Salk exigua. 

0 

220 Short Upland Shrubland 
This classification is dominated by stands of Symphoricarpos occidentalis and occasionally Rosa 
sp. This classification is typically found in a wetter environment than the Savannah Shrubland 
habitat described below. The short upland shrub is often found in association with wet meadows 
and other aquatic/riparian/wetland classifications. 
230 Tall Upland Shrubland 
This classification is typified by stands of Crataegus erythropoda, Prunus virginiana, and 
Prunus americana. Most of this classification is found on north facing slopes in the Rock Creek 
drainage. It is typically underlain by cobbly, gravely soils. 
260 Savannah Shrubland 
This classification represents areas of open shrubland with grassland between the scattered 
shpbs. The predominant shrub for this classification is Rhus aromatica, but occasionally Ribes 
ssp. and some other woody species may be present. Most of this classification is found in the 
Rock Creek drainage on Site. 

* 

. 

300 Grasslands Habitats Groue 
310 Short Grassland 
This classification is typified by stands short grass prairie species, Buchloe dactyloides and 
Bouteloua gracilis. Very little of this classification is found at the Site. 
320 Mixed Grassland 
This classification is broken down into three subdivisions found on the Site, which often 
intermix making boundary deliniations difficult between the cIassification types. 

322 Mesic Mixed Grassland 
This classification is typified dominated by Agropyron smithii, Poa pratensis, and 

Bouteloua gracilis. Other common species include Stipa viridula, Poa compressa, Bromus 
japonicus, and Alyssum minus. These grasslands have more of a solid turf appearance due to the 
physiognomy of the species present. This is in contrast to the bunchgrass appearance of the xeric 
mixed grassland described below. The soils are considered to be clay loam and do not have the 
cobbly appearance at the surface that is typical of the xeric mixed grassland soils. Most of the 
hillsides on the Site are considered mesic mixed grassland. The quality of these grasslands 
varies considerably across the Site. The mesic mixed grasslands on the western side of the Site 
seem to have been less impacted and degraded by exotic, alien invaders such as Bromus 
japonicus, Alyssum minus, and Carduus nutans, than those on the eastern edge of the site. For 
classification purposes no distinctions were made based on the impact of these exotics. As long 
as an understory of Agropyron smithii, Poa pratensis, or Bouteloua gracilis was present beneath 
the exotic, alien species the grassland was still classified as mesic mixed grassland. 

323 Xeric Mixed Grassland 
This classification is dominated by Andropogon gerardii, Andropogon scoparius, Stipa 

comata, Muhlenbergia montana, Carex heliophila, Arenaria fendleri, Aster porteri, Koleria 
pyrimidata, and Liatris punctata. The grassland has a bunchgrass appearance due to the 
physiognomy of the species present. Stands of Yucca glauca which are found in a few spots 
primarily on ridgetops on the eastern side of the Site are also included in the xeric mixed 
grassland classification because they are often surrounded and intermixed with this classificatibn 
type. This classification is found on nearly all the pediments and ridgetops on Site and is 
underlain by Rocky Flats Alluvium. The soils are considered to be sandy clay loam with lots of 
cobbles. The surface of the ground is usually very rocky. Two subdivisions of xeric mixed 
grassland were recognized. 



331 Xeric Tallgrass Prairie 
This subdivision is dominated by Aiidropogoii gerrrrdii and Andropogon scoparius. It 

also contains high cover of Mirhleribergia moiitana, Carex Iteliopltila, Arenaria fendleri, and 
Aster porteri. Other tallgrass prairie species include Sorgltastrunt itutans, Sporobolus 
heterolepis, and Panicum virgatrrin. The soils are usually visibly cobbly on the surface. 

332 Xeric Needle and Thread Grass Prairie 
This subdivision is dominated by Stipa comata and Stipa neomexicana. It contains very 

little Andropogon gerardii and Andropogon scoparius. 'The soils are not quite as visibly cobbly 
as the Xeric Tallgrass Prairie classification. 

324 Reclaimed Mixed Grassland 
This classification is dominated by Bromus inermis, Agropyron intermedium, Agropyron 

cristatum, Melilotus sp.. Convolvulus arvensis, and other planted or adventive species. This 
classification covers all areas that have been previously been farmed or disturbed, and then 
revegetated with various seed mixtures. Large tracts of this habitat type are found in the 
southeastern portion of the Site and in and around the Industrial Area. 

400 Disturbance Habitat Grour, 
410 Annual GrasdForb 
This classification is dominated by a plant community of annuals such as Bromus japonicus, 
Bromus tectorum, Centaurea diffusa, Helianthus annus, and other associated species. This 
category was used when little or no mesic mixed grassland community existed beneath the 
annual species listed above. These areas were often disturbed, unrevegetated areas or areas 
where reclamation efforts had failed and an annual, early successional stage had established. 
420 Disturbed /Barren Lands (Roads) 
This classification was used for the roads and Industrial Area and other disturbed barren areas. 

500 Structures and Structure Associations Habitats Grour, 
530 Rock and Gravel Piles 
This classification was used for riphap piles along stream channels and on dam faces. 

Table 6-5. Wetland Indicator Codes and Meanings 

Code Meaning 

Blank No information listed on species in USFWS wetland list. 
FACU Facultative Upland (FACU). Usually occur in non-wetlands (estimated probability 6796-998). 

but occasionally found in wetlands (estimated probability 196-3396). 
OBL Obligate Wetland (OBL). Occur almost always (estimated probability >99%) under natural 

conditions in wetlands. 
FACW Facultative Wetland (FACW). Usually occur in wetlands (estimated probability 678-99s). 

\ but occasionally found in non-wetlands. 
NI No indicator - not enough information to make a good determination. 
FAC Facultative (FAC). Equally likely to occur in wetlands or non-wetlands (estimated probability 

UPL Obligate Upland (UPL). Occur in wetlands in another region, but occur almost always 
(estimated probability >99%) under natural conditions in non-wetlands in the region specified. 

FACU- Same as FACU above except the negative sign indicates a frequency toward the lower end of 
the category (less frequently found in wetlands). 

FAC- Same as FAC above except the negative sign indicates a frequency toward the lower end of the 
category (less frequently found in wetlands). 

, 349646%). 



0 Description 
Rare individual, a single Occurance 

FIGURE B-1. DENSITY DISTRIBUTION CLASSES 
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FIGURE 8-2. SLOPE POSITIONS 
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